Radiant Heater Is Solution to 
Visbreaking Problem—p. 616 
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The new °% Proportioneers, Inc. % Automatic 
Treet-O-Control regulates chemical injection in direct 
proportion to the demand of any process variable. 
Fluctuations in the metered variable create corre- 
sponding air pressures in the line actuating the 
Treet-O-Control positioner which, in turn, regulates 
the stroking rate of the Treet-O-Unit metering pump. 
Treating chemicals, additives, dyes, inhibitors, per- 
fumes, etc., can therefore be proportioned in known 
and prescribed quantities with dosage adjustment to 
1 part in 400 without interruption to the continuous 
process. Treet-O-Unit metering pumps can be obtained 
in sizes ranging from a few cubic centimeters per 
minute to 7.5 gallons per minute and will handle 
viscous and non-viscous fluids with equal accuracy. 


FOR METERING 
PROCESS CHEMICALS 


Write for complete information and 


recommendations. 


Write to %PROPORTIONEERS, INC.%, 447 Harris Ave., Providence 1, R. I. 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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For the new addition to its Paulsboro 
refinery, Socony-Vacuum and its proc- 
ess engineers and constructors, EF B. 
Badger & Sons Co.. found the right 
chilling equipment Worthington’s 
complete line 

Here's how this modern plant meet= 
the 380-ton retrigeration load required 
by its solvent dewaxing process. 

Plant propane is alternately con- 
densed and vaporized in a closed evele. 
The liquid propane, boiling at a low 
pressure and a constant temperature 
of minus 25F. surrounds the tubes 
in the Worthington inclined chiller 


Two Worthington centrifugal compressors, each capable of handling the full 


$80-ton load; at right, one of the three Worthington chilling machines. 


How Socony-Vacuum Gives Wax 
the Cold Shoulder 


through whieh the wayx-bearing 
ture is pumped, 

Propane vapor. released in the chill- 
er. is withdrawn to be compressed. with 
two liquid intereooling stages, from 
suction conditions of about 8 psig to a 
condenser pressure of 215 pug- 

The compressors are four-stage Wor- 
thington centrifugal compressors. They 
are driven by 8120 rpm Worthington 
steam turbines which take steam trom 
the plant mains at about 100 psig and 
exhaust at 10 psig back pressure to be 
used for heating purposes in’ other 
parts of the solvent recovery process. 


Important installations such as this 
one are most likely to include Wor- 
thington refrigeration, because Wor- 
thington offers complete eveles for 
petroleum. chemical and petro-chemical 
applications. ineluding centrifugal 
charge gas compressors for bigh pres- 
sure. condensers. coolers and exchang- 
ers, 

Take advantage of the more worth in 
Worthington. Write for bulletin’ to 
Worthington Pump and Machinery 
Corporation, Air Conditioning and 
Refrigeration Division, Harrison, New 
Jersey. 


Ala} 


WORTHINGTON 
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THE ONLY COMPLETE LINE...ALWAYS THE CORRECT RECOMMENDATION 


PETROLEUM PROCESSING, June, 1951 


(To obtam more data on advertised products see page 668) 


4 
i 
iy 565 


that can be interconnected, 
you can convert breathing losses q a and filling losses 


into profits quickly. Field studies at a typical gasoline plant 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 
135 South LaSalle Street, Chicago 90, Illinois 


District Offices: Buffalo * Cleveland * Dallas * Houston 
Los Angeles * New Orleans * New York © Pittsburgh 
St. Lovis * San Francisco * Seattle * Tulsa * Washington 


Export Dept, 10 East 49th Street, New York 17, New York 
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If you have several cone roof tanks 
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a show $aving$ of more than 5,000 gallons ye { 7 a week when six cone roof 3 
tanks were hooked up with a 
UZ 
Wiggins DRY SEAL Gashoider. Si Including expenses, 
| 
amortization took less than 20 months. What's more, 
4 3 
; the Wiggins 100% DRY SEAL cuts out rain “7, Yj 
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Refinery Expansion by Million 
Barrels Daily Held U. S. Need 


Special to Tue WALL STREET JOURNAL 

SAN ANTONIO—The nation must add 
700,000 barrels a day to its basic crude oil 
refining capacity by the end of 1952 and 
a million barrels by the end of 1953. 

Bruce K. Brown, deputy administrator of 
the Petroleum Administration for Defense, | 
brought this measure to the Western Petro- 
leum Refiners Association in convention here 
yesterday. 

By the end of 1956, Mr. Brown said, new 
basic refining capacity must exceed 1,600,000 
barrels a day. If possible, he said, these goals 
will be reached without recourse to special 
loans under the Defense Production Act or to 
government-owned plants. New construction 
will be encouraged by tax amortization and 


| 


. Basic refining projects already approved 
from the standpoint of tax certification, the 
deputy administrator noted, will require the 
investment of $318 million of private funds | 
and will increase national petroleum refining 
capacity by 370,000 barrels a day. | 

“Unless and until P. A. D. is convinced 
the necessary expansion of basic refining ca- 
pacity cannot be accomplished by normal 
methods,” Mr. Brown declared, “it will not 
recommend special loans under the provision 
| of the Defense Production Act. Such tax- 
| payers’ money as is available should, we be- 

lieve, be used for necessary projects which’ 
offer smaller hope of attainment by normal 
methods of finance.” 

Mr. Brown added the goals he named for 
the next few years “may be insufficient if 
international tensions increase.” 

Besides finished products of the type nor- 
mally needed, Mr. Brown said: “There is also 
a highly pressing need to increase our capacity 

| to produce special military products, such as 
jet fuel and aviation gasoline, and to produce 
critically needed products such as benzene.” 
Such production, he noted, is dependent on 
the desired increase in basic capacity, how- 
ever. 

At present, he said, there is a special need 
for greater dispersal of refineries into safe 
interior locations. 


material priorities. 


BARRELS | 
is NATION'S NEED... 
cole 


REFINERY 
EXPANSION by | 


DAILY 


as imust add 700,000 barrels a day to its basic 
refining capacity by the end of 1952 and a million 


barrels by the end of 1953.” So states the article on the left. 


WHAT DOES THIS MEAN TO YOU? HOW MUCH 
CAN YOU INCREASE YOUR PRESENT CAPACITY? 


If, after giving that some thought, you cannot arrive at a 
satisfactory answer, your best solution is to call REFINERY 
ENGINEERING Company. Treco is geared to deliver a 
complete refinery service including: 


Economic Studies — reports on operating cost, yields and 
profits on any proposed construction. Determination of 
proper type of plant to give you quickest realization of 
profit and highest return on investment. 


Analysis — of space and facility requirements, site selection, 
appraisal and project organization. 


Design — Before any phase of drafting is done, Treco’s 
Process, Mechanical, Electrical and Civil Engineers have 
assembled and coordinated all necessary data bearing upon 
the satisfactory completion of any planned construction. 
Treco’s drafting department can then quickly and un- 
erringly complete the plans with assurance that every 
factor, bearing on the economical and profitable operation 
of the plant, has been incorporated. 


Construction — Treco maintains an abundance of heavy 
equipment, sufficient for the largest and most complicated 
construction job. Heavy rigging and erection work have 
long been a specialty with our organization and trained 
crews, who know their business, assure that your plant 
can be “on stream” in the minimum time. 


Contact REFINERY ENGINEERING Company NOW. Learn how 
Treco can help you to greater, more economical production 
in 1952, 1953 and the years to follow. Naturally, this will 
not obligate you in any manner. 


PHONE 5-5561 


TULSA, 


(To obtain more data on advertised products se+ 


OKLAHOMA 


pade 668) 


j | 
| 
| | 
5 
| 
| 
| 
7 
_ 
| 
‘ 
RECO} 
q 
68 PETROLEUM PROCESSING, June, 1951 


Announces a New Kind of 


LIGHTWEIGHT HEAT TRANSFER SURFACE 


Here are the simple facts about Trane Brazed Alum- 
inum Surface—a new type of heat exchanger now 
available for the chemical and process industries: 


1. Much lighter than conventional fin-and-tube heat 
transfer equipment. 

2. So strong it has been successfully tested at pres- 
sures up to 1000 pounds per square inch. Has with- 
stood 2 million reversals at 100 pounds pressure. 
3. Packs up to 450 square feet of total surface in a 
cubic foot of volume — up to nine times the surface 
of a comparable volume of *4” tube shell-and-tube 
heat exchanger. 

4. Operates successfully in temperature ranges from 
500 F. to —300°F. 


5. One-third to one-half the price of the lowest cost 
tubular exchanger. 


This new heat transfer surface is fabricated entirely 
of aluminum. Layers of corrugated aluminum sheet 
separated by thin plates — are brazed in an exclusive flux 
bath process. Joints are as strong as the aluminum itself. 
Brazing is even — bonding uniform. The heat exchanger 
can be built either for counterflow or crossflow circula- 
tion. Headering can be designed to fit the job. 


Trane Brazed Aluminum Surface can be used for 
gas to gas, gas to liquid, or liquid to liquid heat transfer. 
Complete flexibility creates almost unlimited possibil- 
ities for its use 


Trane Brazed Aluminum Surface will meet practi- 
cally any specification of heat transfer, pressure drop. 
volume, number and direction of passes and velocity of 
fluids. 


Trane Brazed Aluminum Surface has been com- 
pletely tested in numerous applications. During the last 
war, hundreds of aircraft engines were cooled with Trane 
Aluminum Radiators — one of the earlier forms of the 
new brazed aluminum surface 


Certain limitations exist on this surface. It is avail- 
able only in aluminum at present. Small quantities are 
not economical. 


This new development is but a part of the extensive 
Trane line of heat transfer equipment. Also included is 
shell-and-fin-tube and fin-tube surface in a wide variety 
of combinations, tube sizes and materials. If you have a 
knotty heat transfer problem you may find the answer 
in the Trane line. Contact the Trane Sales Office nearest 
you or write direct. 


THE TRANE COMPANY, LACROSSE, WISCONSIN ~- Eastern Mfg. Division, Scranton, Penna. 
Trane Company of Canada, Ltd., Toronto . Offices in 80 U. S. and 14 Canadian Cities 


TRANE 


MANUFACTURING ENGINEERS OF HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT 
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5 Quality Produ 


Petroleum Industry 


TRADE-MARK REG. U. S. PAT. OFF. 


SODA ASH 
CAUSTIC SODA 
CAUSTIC POTASH 


(Liquid, Solid and Flake) 


CALCIUM CHLORIDE 
SODIUM NITRITE 


For complete information, 
contact the nearest Solvay office 


Seda Ash . Caustic Soda. Caustic Potash. Nytron . Caleium Chloride i SOLVAY SALES DIVISION 

Chlorine . Potassium Carbonate . Sodium Bicarbonate . F ormaldehyde Alkalies Chemicals Allied Chemical & Dye Corporation 

Specialty Cleansers . Ammonium Bicarbonate Sodium Nitrite 5 . N. Y. 

+ Orthe-di YEARS of ston + Charlotte « Chicago + Cincinnati + Cleveland + Detrolt 
Ammonium Chioride . Methanol /83/ 1951 + New York Philadelphia Pittsburgh 


+ Syracuse 
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WHAT'S HAPPENING 


EXPANSION 


Continental Oil Co. will more than double the 
amount it will spend in enlarging its Lake Charles, 
La., refinery from present rated capacity of 12,000 
b d to 40,000 b/d. Original plan (What's Happening, 
Oct. 1950, p. 1019) called for doubling capacity at 
cost of $10.5 million; now will spend $24 million. E. 
B. Badger & Sons has the construction contract; work 
will start about June 1 with completion for late 1952. 
New facilities include crude distillation, catalytic 
cracking, catalytic reforming, catalytic polymeriza- 
tion, gas recovery and solvent extraction to separate 
benzene and toluene. Existing alkylation and capac- 
ity is being jumped 3000 b/d to 3600 b/d. Also in- 
cluded are steam and electric plants and dockage. 


Northwestern Refining Co. will include catalytic 
cracking in its new 30,000 b/d refinery at St. Paul, 
adjacent to its existing 2500 b/d refinery. Construc- 
tion will require approximately two years. 


Standard Oil Co. (Ind.) plans to increase capacity 
of its Sugar Creek, Mo. refinery 30,000 by end of 1952. 
A large combination crude-distillation and coking 
unit will be installed, while capacity of a number of 
existing auxiliary processing units will be increased 
and additional tankage built. Preliminary construc- 
tion has started; total capacity will be 68,000 b/d on 
completion. 


Standard Oil Co. of Texas will install a 11,000 b d 
Houdriflow catalytic cracker at its El Paso refinery, 
and present 6000 b/d thermal cracker will be con- 
verted to reforming. Total expansion program, in- 
cluding alkylation and gas recovery, will cost ap- 
proximately $10,264,000, based on accelerated tax 
grants. Catalytic Construction Co. will build the new 
cracker. 


Atlantic Refining Co. will expand its Philadelphia 
refinery about 24°;, bringing its capacity to about 
141,000 b/d. New units to be installed “in near fu- 
ture” include two-stage pipestill, catalytic cracking, 
alkylation and polymerization facilities. New pipe 
still will have 50,000 b/d capacity, but net plant ca- 
pacity increase will be only 28,000 b/d since some old 
equipment will be retired. 


Atlas Processing Co. will spend $3.3 million at its 
Shreveport, La., plant to produce about 17,600 gal. 
day of benzene by installation of a UOP Platforming 
unit and Shell Development extractive distillation fa- 


Current News 


Summarized 
For Oil Men 


cilities. Feed stocks will be gathered by pipeline from 
several gas processing plants in the Carthage, Texas, 
field. Hudson Engineering Corp. will build the ex- 
traction unit; Procon, Inc., the Platformer. Comple- 
tion is scheduled for first quarter 1952. 


Shell Oil Co. will add facilities to separate 19 mil- 
lion gal. annually of benzene (about 1240 b/d) and 
38 million gal. annually (about 2480 b/d) of toluene 
concentrate at its Houston refinery, to process a nar- 
row boiling cut produced on its new 15,000 b/d UOP 
Platforming unit, now under construction by Procon, 
Inc. (What's Happening, Dec., 1950, p. 1259). Aro- 
matics concentration unit will be built by Foster 
Wheeler Corp. 


NEW PROCESSES 


Three new or improved catalytic reforming proc- 
esses were disclosed last month: “Houdriforming,” 
developed by the Houdry Process Corp.; “*Thermofor 
Catalytic Reforming,” by Socony-Vacuum Oil Co.; 
“Hydroforming,” by Standard Oil Development Co. 
Available details on all three are included in this issue 

Houdriforming on p. 603, and the other two on 
p. 601. 


Hydrodesulfurization is the name Union Oil Co, has 
given its newly-developed process which combines 
catalytic hydrogenation and desulfurization reactions. 
It has been developed specifically to process Santa 
Maria coke distillate with 4.5°7 sulfur and a 700 F. 
end point. Preliminary plans are now being prepared, 
according to W. L. Stewart, Jr., Union's executive vice 
president, for a full scale commercial installation. 


PETROCHEMICALS 


Phillips Chemical Co. will construct a 120 ton per 
day sulfur plant near Goldsmith, West Texas, to 
charge 2700 Mefd. of “acid gas” from area natural 
gas treating plants. Output will be used by Phillips 
Chemical in its ammonium sulfate fertilizer plant near 
Houston. Ralph M. Parsons Co., Houston and Los 
Angeles, is engineering contractor and will build plant. 


Consolidated Chemical Industries, Inc. will build a 
50 ton per day sulfur plant at Baton Rouge, process- 
ing “acid gas" from desulfurization units in nearby 
refinery of Esso Standard Oil Co. Initial production 
will approximate 34 tons daily. Ralph M. Parsons 


Information on these pages is obtained through the nation-wide news coverage service of PLATT’s OILGRAM NEWs 
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What's Happening! 


Co., Houston and Los Angeles, is engineering con- 
tractor and will build plant. 


American Petrochemical Corp. has been organized 
by Cities Service and Firestone Tire & Rubber Co. to 
manufacture essential chemicals from petroleum hy- 
drocarbons. Ownership of new corporation will be 
divided equally betweeen the two companies. 

A site at Lake Charles, La., where Cities Service 
has a 160,000 bd refinery and Firestone operates 
a government-owned synthetic rubber plant, is being 
considered for a large modern chemical plant. Output 
of the plant ultimately would encompass the broad 
fields of plastics, synthetic rubber, lube oil additives, 
cracking catalysts, antifreeze, and other products. 


MARKETS, PRICES 


Continued increase in refinery demand tor al! petro- 
leum products made for firm prices generally in May. 
At the end of the month, the Office of Price Stabiliza- 
tion authorized increases in heavy fuel prices, rang- 
ing from 17 to 3le per bbl., at points along the At- 
lantic Coast, to compensate for increased transporta- 
tion freight rates from primary sources of supply. 


Gasoline prices at refineries were “strong,” and this 
despite widespread price cutting at retail. Reductions 
in tank wagon gasoline prices ranging from 1 to 2c 
per gal. also were made over much of the Eeastern 
Seaboard area by Sun Oil, Socony-Vacuum, Atlantic 
tefining, Gulf Oil, Esso Standard and other major 
suppliers, 


Fuel oil prices eased somewhat in the Midwest and 
the Mid-Continent, and, unlike other years at this 
season, the lower quotations awakened demand from 
northern buyers. 

In the Southwest, heavier than usual seasonal de- 
mand for distillates was reported, and calls for sum- 
mer tanker and barge liftings were spurred along by 
sharp declines in Gulf-New York tanker rates and a 
temporary surplus of Mississippi River barge trans- 
portation. Lower tonnage rates mean that refiners 
will be able to move larger quantities of fuel oils this 
summer to their own and their customers’ northern 
and northwestern terminals. 


INDUSTRIAL MOBILIZATION 


New and expanded refining facilities recommended 
by the Petroleum Administration for Defense for 
fast tax write-off totaled over $550,000,000 on May 11. 
The proposed projects will add over 500,000 b d to 
the country’s crude oil topping capacity, plus 459,720 
b d of catalytic cracking, 93,315 b d of catalytic re- 
forming, 23,560 b d of alkylation, and smaller amounts 
of thermal cracking and catalytic polymerization 

Also included in the recommended projects are 
facilities for turning out 5.116 b/d of benzene——or 


over 78,000,000 gal. annually. For more details and 
the complete list of projects, see pp. 607-610 in this 
issue. 


No further applications for fast tax write-offs on 
projects for expansion of basic refining capacity are 
being accepted by PAD. Interior Secretary Chapman 
last month announced that applications on hand at 
the close of business on April 30 covered sufficient 
additional facilities to meet PAD'’s program objectives 
of 1,000,000 b/d capacity increase by the end of 
1953 (see May PP, p. 485). The new policy, Chapman 
emphasized, will not apply to facilities for producing 
special military products, such as aviation gasoline 
and aviation alkylate, or special petroleum products 
needed in the mobilization program, such as aromatics 
and butylenes. 


Distribution of steel, copper and aluminum will be 
regulated under the Controlled Materials Plan, which 
becomes effective July 1. The mechanisms for chan- 
nelling these materials to the oil and gas industry 
are outlined in two orders issued June 1 by the Na- 
tional Production Authority, M-46, as Amended, and 
M-46 B. Both are to be administered by PAD. 

M-46, as Amended, sets up rules by which priori- 
ties assistance will be made available to operators in 
the U. S. and Canada for obtaining materials for 
maintenance and repair purposes, as operating sup- 
plies, or laboratory equipment, and for production and 
construction operations. 

M-46 B states procedures which must be followed 
by U. S. operators who want to construct oil and gas 
facilities, exclusive of tank cars, tank trucks, tankers. 
barges or other mobile marine equipment, and service 
stations. In combination with provisions of M-46 ap- 
plicable to construction operations, M-46 B makes it 
necessary for industry to make application on a Form 
26 and obtain PAD approval of any project in which 
the total cost of controlled materials to be used for 
that complete operation exceeds $5,000 


A field office in New York City was opened by the 
Petroleum Administration for Defense last month 
1834 Broadway (Circle Bldg.), telephone JUdson 6- 
0090. Virginia Harrison, an administrative assistant 
is temporarily in charge. 


APPOINTMENTS—Elmer E. Batzell, Washington 
attorney, as Finance Counselor of the Petroleum Ad- 
ministration for Defense . . . William H. Farrand as 
director of PAD’s Foreign Production Division; he 
has been general manager of the foreign producing 
department of The Texas Co. . . . Hugh R. Lamberth 
(sales manager of the Refinery Maintenance Co.) as 
chief of the Gas Materials Branch of PAD's Materials 
Division . . . Clarence C. Watson, Jr. (materials co- 
ordinator for Trans-Arabian Pine Line Co. in New 
York) as assistant chief of the Foreign Materials 
Branch of the Materials Division . . . Lloyd O. Zapp 
(senior supervising civil engineer for Humble) as 
chief of the Projects Branch of the Materials Division. 
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PETROLEUM PROCESSING 


CRACKING CATALYST 


with NARROW PARTICLE SIZE DISTRIBUTION 


Photomicrograph of Nalcat MS, highly magnified. Note 
narrow particle size range and spheroidal characteristics. 


D ISCUSSIONS with refiners throughout the country brought 
numerous suggestions as to the desired particle size distribution 
for fluid cracking catalyst. The consensus, however, fell into two 
main categories: Refiners with secondary recovery equipment 
appeared to seek a catalyst with a particle size range essentially 
of 20-80 microns, while those without secondary recovery equip- 
ment seemed to prefer catalyst with a range of approximately 
40-100 microns. 

Our commercial grades of Nalcat Microspheroidal Catalyst 
were therefore designed accordingly. Data at the right shows 
that Nalcat Grade MS-1 well meets the needs of the first group 
above, and Nalcat Grade MS-2 tulfills the requirements of the 
second group. 

If your particular situation calls for a different particle size 
distribution, however, we will be glad to work with you in 
developing a tailor-made catalyst for your needs. In this respect, 
Nalcat spray drying facilities of new design lend themselves 
ideally to such a project. 

Full details on both ground and microspheroidal Nalcat 
Catalysts will be furnished upon request. 


NALCaT 


by SCREENING Grade ms_) 


% through 100 mesh 


(149 microns) 100 


% through 200 
(74 microns) 


BY SEDIMENTATION 


% minus 40 microns 39 
% minus 20 microns 3 


% minus 10 microns 6 


Ground and MS Catalysts 
for Maximum Efficiency . . . Highest Purity 


NALCaT 
Grade MS.2 


CATALYST DIVISION—NATIONAL ALUMINATE CORPORATION 
° Chicago 29, Illinois 


4001 West 71st Street 
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UTOMATIC CONTROL 


7000 Series 
MICROFLO CONTROL 
VALVE 


Whatever the problems of control— 
_ Leaders of Industry turn to... 


HAMMEL- DAHL 


Whether it’s precise control of 
minute flows in a laboratory or 
pilot plant 


On 
accurate control of the most dif- 


ficult production process. 


3000 SERIES 


7O00A SERIES 


VENTURIFLO ANGLE VALVE 


,HAMMEL-DAHL COMPANY 
243 RICHMOND STREET, PROVIDENCE 3, R. U.S.A. 
“ALBANY | BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON 
“KALAMAZOO, KANSAS SPORT, TENN. OS ANGELES NEW ORLEANS NEW YORK 
\ PITTSBURGH \SAN F LE ST. LOUIS SYRACUSE TOLEDO TULSA WILMINGTON, DEL. 


In > a Railway & Power Engineering Corporation, Ltd 
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FQMORROW. .. 


By the Editors of Petroleum Processing 


What Will Be the Effect on Refining 


Of Large Use of LPG 


CONTINUING the discussion of 
the availability and advantag- 
es of LPG (propane, butane and 
their mixtures) for direct use as 
motor fuel, R. C. Alden, Phillips 
Petroleum Co., and his associates 
have pointed out the relative posi- 
tion of petroleum refineries in the 
LPG field. They also discussed the 
general effect on refining opera- 
tions of a large use of LPG direct 
as motor fuel. '' * 

Of the total supply of LPG in 
1950 of 668,000 bd, these author- 
ities estimate that 443,400 b/d was 
LPG liquefied in refineries and 
224.600 b/d was liquefied in nat- 
ural gas operations. Of this total 
supply, the marketed production 
of LPG in 1950 for domestic, in- 
dustrial uses and in chemical man- 
ufacturing is placed at 238,000 b ‘d, 
the amount used in butanizing mo- 
tor fuel at 168,000 b/d and the 


volume used refinery feed 
stocks at 262,000 b/d. 
Looking at the refinery LPG 


picture, they state: “The liquefac- 
tion of LPG has attained the very 
considerable proportion of 7.6°7 of 
crude oil run to stills. Actually, the 
proportion of LPG available from 
refinery operations is considerably 
higher than 7.6‘,, as shown in 
Table 1, which shows some ex- 
amples of refinery C. and C, bal- 
ances. It is apparent that a large 
additional quantity of LPG is po- 
tentially available in refinery va- 
por streams. 

“The economic incentives for the 
increased liquefaction of refinery 
C.’s and C,’'s, or their diversion 
from present refinery uses to mar- 
keted production as liquefied re- 
finery gas (LRG), merit careful 
analysis. As a generality, the ad- 
vent of catalytic cracking and re- 
forming operations has improved 
the economics of the highly de- 
veloped existing refinery gas plants 
because these operations have re- 
sulted in much lower loads of non- 
condensible gases. 

“The incentive for increased li- 
auefaction of refinery C..’s and C,'s 
depend primarily on the differen- 
tial between their market value as 
LRG and the market value of fuel 
oil or other alternate energy 
source. The diversion of refinery 
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as Motor Fuel? 


C.’s and C,’s from conversion op- 
erations to outside markets will 
depend primarily on the differen- 
tial between the value of the re- 
sultant gasoline (or other prod- 
ucts) and their market, value as 
LRG. “The three values involved 
(viz., fuel value, conversion prod- 
uct value and LRG value) vary 
greatly among refineries, and they 
also vary greatly from time to 
time in individual refineries. 
“From these general consider- 
ations it is probable that, except 
for the liquefaction of relatively 
small amounts of propane and the 
increased extraction in existing 
gas plants when thermal cracking 
and reforming are decreased, there 
will not be large new quantities of 
LRG available for outside markets 
unless its relative value in these 
markets increases considerably.” 
Looking at the natural gas LPG 
picture, it is brought out that the 
liquefaction of LPG in natural gas 
operations amounts to about 0.5 
gal per 1000 cu. ft., while the es- 
timated average content is about 
2.3 gal. per 1000 cu. ft. It is ap- 
parent there is a large additional 
quantity of LPG potentially avail- 
able from natural gas. The differ- 
ential between the price of liquid 
petroleum fuels and the value of 
propane in natural gas in favor of 
the latter, affords an incentive to 


Possible Effects of 
Today’s Developments 
On Future Operations 


divert the natural gas C,,’s and C,’s 
into the liquid fuel markets. 

“In addition, natural gas is be- 
ing handled in much larger volumes 
and at considerably higher pres- 
sures than formerly. The concen- 
tration of total natural gas liquids 
(C,’s and heavier) in the average 
natural gas is more than twice 
the concentration of 26/27 natural 
gasoline. These basic engineering 
considerations are all in favor of 
the more complete liquefaction of 
LPG from natural gas.” 


Regarding the 1950 LPG poten- 
tial availability, the paper states 
that, assuming that 12.5°, of crude 
run to stills is a reasonable value 
for the yield of C. to C, fractions 
in refineries and that 95‘; lique- 
faction is attainable, then 249,000 
b/d more LPG could have been 
liquefied in refineries in 1950 than 
the 443,400 b/d estimated. Like- 
wise, on the basis of an average 
LPG content of natural gas of 2.3 
gal. per 1000 cu. ft. and 80° lique- 
faction, 489.000 b/d more LPG 
could have been liquefied in nat- 
ural gas operations than the 224,- 
600 b/d as estimated for 1950. The 
total potential new supply from the 
two sources for 1950 was 738,000 
b/d. “The volume is high enough 
to indicate there is much room for 
large new sales and liquefaction 
levels."” However, higher costs will 
be involved than for past produc- 
tion which often has been of a by- 
product nature. 


The broad effect on refining of 


Table 1—Yield of LP-Gas in Several Refineries 


Texas 
Casper, Billings. Gulf 
Location: Wye. Mont. Coast 
‘rude charge, bed 6.440 7 
Cos from reforming, b/d None None 
Cc from therm acking 
b« None Nor ne 
T 12 
c 14 
c 112 
c None None e 
‘ 
None ne t 
‘ 
Tot 
f ade 
LPG 1 1 
LPG 
Exclusive italytically polymerize 
Assumed to be 1.5 per cent of crude 


Data unavailable 


Texas Texas 
Van Venn- West Okmulgee, 
handle ssivania Texas 
7 17.500 S000 
100 2.065 10.184 
None Nor None 
I e e 4 
1 None 
wl ‘ 
2 1 
1.845 7 2 ‘ 
Nor 1410 N None 
I 2 Nor “ 
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Tomorrow in Petroleum Technology 


inticipated new future production 
LPG is also brought out by ref- 
erence to the estimates of A. J 
McIntosh that new natural gas 
supplies amounting to 2,894 million 
u. ft. daily in 1953 would reduce 
the demand for liquid fuels by 
264,000 bd. If all the natural gas 
liquids in the projected new nat- 
iral gas supplies were liquefied and 
ised as motor fuel, the demand 
tor crude oil would be reduced by 
174,100 bd. “It is evident”, it is 
stated, “that the rapid expansion 
natural gas, combined with the 
increased liquefaction of LPG for 
lirect motor fuel use, might have 
mly a minor effect on refinery 
product yields, but it might hav: 
t pronounced effect on the rate 
1 growth of new refining capa 

ty 


Aside from the use of LPG as 
motor fuel, the authors conclude, 
it does not seem likely that past 
ises of LPG can keep pace with a 
‘ontinuation of the past rate of 
growth of production. However, in 
ismuch as there, are very sirong 
conomic incentives for the pro- 
luction trend to continue, or even 
iccelerate, it appears inevitable for 
the commodity to seek large new 
markets. To many it appears that 
the use of LPG as a direct motor 
uel will provide the new large 
markets. Wide interest on the part 
bus and farm automotive equib- 
ment users demonstrated consid- 
‘rable attention is already being 
Ziven the subject. 
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Fewer Engineers Today 
As Well as Tomorrow 


“THE petroleum industry, certain 

lv among the largest emplovers 
t technically trained college grad 
lates, faces a shortage of new en 
gineers not only for an unpleasant 
ly indefinite period in the future 
but also right now 


Extreme acuteneess of today's 
problem was pointed up by a re- 
port made public this month by 
the Engineering Manpower Com 
mission of the Engineers Joint 
Council,''' which indicated that all 
industry— not just petroleum 
will be able to count on only about 
19.000 engineering graduates this 
vear. Authoritative estimates have 
ilready shown that annual needs 
ire at least 30,000 new engineers 
every year. Shortage was already 
felt last vear when 25.000 became 
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available, will be much worse in 
1952, when only 13,000 are expect- 
ed 

The EJC Engineering Manpower 
Commission conducted a survey in 
May to determine what proportion 
of the current graduating classes 
would be taken by the armed serv- 
ices through ROTC programs, 
through reserve forces, or through 
the draft, and what proportion 
would be available for industry. A 
quesvdionnaire was mailed to the 
Doans of 135 engineering colleges 
acered.ted by the Engineers Coun- 
for Professional Development 
The S86 schools replying expect to 
graduate 18,630) engineers this 
spring. This represents about 50°, 
of the total 38,000 expected grad- 
uates. The following proportions 
are based on this survey 


“It is reasonable to expect that 
all of the 11° to be commissioned 
as a result of ROTC and possibly 
half of the 16°, who are enlisted 
members will be called promptly 
to active duty,” the report states 


“Even after adjusting the estim- 
ate of 36°, draft eligibles to re- 
flect the percentage of 4F’s, the 
draft eligibles will still total about 
31°, of this vear's classes. Should 
the Selective Service induct all 
draft eligibles—and there are in- 
dications they will make every ef- 
fort to do so--there will be only 
about half of the 38,000 engineer- 
ing graduates left to fill industrial 
needs. . .The shortage will be made 
even greater by losses of existing 
engineers to the military services. 
previous report showed that 
25°, of the engineers now em- 
ployed in industry are enrolled in 
the reserves.” 


One feeble ray of hope does 
shine—although it’s only a_ tem- 
porary one. Although Selective 
Service has indicated that the 
brunt of the new draft calls will 
be borne by students who were de- 
ferred to complete their education 
a 30-day postponement of induc- 
tion is being granted to enable 
the graduate to enlist in the branch 
of service of his choice or to find 
employment in a critical occupa- 
tion in essential industry. The re- 
finer who grasps at this straw 
and looks at the crop of June grad- 
uates with an eye to making some 
quick decisions may have more 
technical manpower tomorrow than 
his neighbor. 


Western Canada Next for 
An Industrial Boom? 


IGNS that Canada’s three west- 

ern provinces are on the verge 
of an industrial boom can be seen 
in the current rapid growth of the 
petroleum industry in that area. 
Trends are in many ways similar 
to the petroleum hydrocarbon- 
spawned boom in the American 
Southwest, though on a much 
smaller scale thus far. 

Production of Alberta's oil fields, 
which alone supply one-third of 
Canada's current petroleum 
quirements, have raised the Do- 
minion’s annual crude oil produc 
tion to nearly one-half its total 
needs, according to a recent re- 
port.''' This western oil is deliv- 
ered to Ontario refineries by a 
pipeline, completed last year, which 
also runs close to all the major 
Canadian prairie refining centers 
except Calgary. 

By contrast, as recently as 1947, 
the yvear of the discovery of the 
western oil deposits, Canada’s 
crude oil production amounted to 


only 7°, of domestic consumption. 


The report points out that by 
the end of this year, approximately 
$750 million will have been invest- 
ed in the Dominion in crude oil 
exploration, development, trans- 
portation, and manufacturing (re- 
fining) facilities, with the greater 
part of it being expended in West- 
ern Canada. The program has al- 
ready meant reduced prices on pe- 
troleum products to consumers in 
the territory, as well as reduced 
imports of crude oil to the entire 
country. The latter represents a 
savings of some $150 million an- 
nually to Canada. 

Alberta is now realizing a 
marked increase in population and 
a widespread development of new 
industries allied with oil, the re- 
port states, citing the recent an- 
nouncement that the Celanese 
Corp. will construct a $40 million 
chemical plant at Edmonton, a de- 
velopment which may work a turn- 
ing point in the prairie road toward 
industrialization. 


New refineries are also included 
in the boom. Imperial is building 
a new 12,000 b d plant at Winni- 
peg, and British American and 
McColl-Frontenac are both build- 
ing new 5.500 bd plants at Ed- 
monton. 


Another new refinery of 4,000 
b d capacity is reportedly being 
planned by a new company for 
erection at Stettler, Alberta, about 
100 miles northeast of Calgary.’ 
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SANTOLENE 


C ACCEPTED 


as corrosion inhibitor in combat-grade gasoline 


Monsanto Santolene C has been 
accepted as a corrosion inhibitor at 
the option of the supplier for 
combat-grade gasoline by the Ord- 
nance Department under specification 
MIL-G-3056. Write today for details 
on how you can use Santolene C to 
add rust-preventive properties to your 
gasoline, Diesel fuel, kerosene and 
fuel oil... how you can employ San- 
tolene C to control corrosion in tanks, 
lines and equipment handling any 
light petroleum product. 

The effectiveness of Santolene C has 
been proved in the laboratory and in 
the field. These findings have been 
confirmed by a major oil company 
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which has marketed Santolene C in 
all types of light petroleum products 
for more than a year. 

Santolene C is product-soluble. It 
burns completely with the fuel, leaving 
no residues whatever. Diesel and gaso- 
line engine tests have demonstrated 
that Santolene C has no effect on en- 
gine cleanliness, injector fouling or any 
other factor of engine performance. 
For technical information on the use 
of Santolene C to solve corrosion 
problems, write, wire or telephone 
MONSANTO CHEMICAL COMPANY, 
Organic Chemicals Division, 1700 
South Second Street, St. Louis 4, Mo. 


(To obtain more data on advertised products see padre 668) i 


URGENT If 


needed. Containers are scarce! 


SERVING INDUSTRY 


Sontolene: Reg. U. S. Pat. OF 


WHICH SERVES M*NKIND 


‘ 


you have empty carboys or 
returnable drums, please return them to 
your supplier promptly. They're urgently 
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BETTER 


 KROMIK 
METAL PRIMER 


INDUSTRY'S FIRST CHOICE 
PROTECTIVE PRIMING COAT FOR 


TANKS 


STRUCTURAL STEEL 


RIGS 


PUMPS 


ALL INTERIOR OR EXTERIOR 
STEEL SURFACES 


"RED LEAD AND OIL 
© 49 MONTHS EXPOSURE 
MIAMI, FLORID 


SW KROMIK PRIMER 
32 MONTHS EXPOSURE 
MIAMI, FLORIDA 


ARUMIN P ME E R 

with FOUR protective 

longer-lasting, lower-cost protection 


Red lead alone provides protection as a primer—but red lead 
combined with three other active protective agents provides even 
tougher, longer-lasting, lower-cost protection! 

That's why Sherwin-Williams KROMIK Primer offers greater 
resistance to moisture, rust and corrosion for tanks or any metal 
structures, as the exposure test panels above prove. Zinc chromate 
inhibits corrosion . . . zinc oxide adds strength and hardness to 
the film . . . red lead fortifies the water and corrosion resistance 

. iron oxide adds protection against sunlight and greater cover- 
ing power. Application difficulties, excessive weight and high 
costs of heavy red leads are avoided. 

S-W KROMIK Primer is just one of a complete line of 
Sherwin-Williams Maintenance Finishes engineered and proved 
for petroleum industry service. Ask for them—specify them— 
through your S-W representative, or write The Sherwin-Williams 
Co., Transportation Division, Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


MAINTENANCE FINISHES FOR THE PETROLEUM INDUSTRY 


(To obtain more data on advertised products see page 668) 
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107,000 Bbls. OIL WASTE 


Hydrogen Blistering 


While we were delighted that you 
found the paper [“Hydrogen Attack 
on Steel,’ PETROLEUM PROCESSING, 
May, 1951, pages 500-504], of inter- 
est to your readers, unfortunately we 
also feel rather definitely that the 
omission of the sections of the paper 
covering the laboratory investigations 
‘as mentioned in your italicized note) 
was regrettable. The sections on the 
laboratory investigations, in effect, 
completely clarified the causes of 
hydrogen attack on steel and con- 
sequently were essential to the over- 
all value of the paper to those of 
your readers who are most concerned 
with the problem 


R. G. PEARSON, Ass't. Mgr. 
Public Relations Dept 
Shell Oil Co 
New York City 
The portions of this paper from 
the recent API Refining Division 
which we published offered a more 
immediate and practical solution 
than did the information on labora- 
tory investigations, Reader Pearson 
has a good point, however. Do you 
agree or disagrer ? Let us know. 


@ Although we have not had much 
experience with blistering of steel as 
discussed in this paper (“Hydrogen 
Attack on Steel,” PETROLEUM PrRoc- 
ESSING, May, 1951, pp. 500-504), we 
believe the authors have made an ex- 
cellent survey of this cause of failure 
in catalytic cracking gas plants 

In particular regard to the stain- 
less steels we do know that the aus- 
tenitic chromium nickel grades are 
not subject to hydrogen penetration 
or embrittlement and these alloys 
have frequently been employed in ap- 
plications where other materials of 
construction could not be used be- 
cause of the danger of such hydrogen 
attack. While large equipment ob- 
viously would not be constructed of 
Stainless steel in catalytic cracking 
gas plants, the use of chromium nick- 
el stainless steels for bolts or similar 
small parts to avoid breakage from 
hydrogen embrittlement would aid 
considerably in preventing shut down 
of equipment for repairs due to this 
reason. Thus equipment could be kept 
operating for longer times since the 
blistering which occurs on the walls 
of condenser shells, accumulators, or 
absorber columns made of low carbon 
steels does not cause the rapid break- 
age such as encountered with small 
bolts, ete., under high concentrated 
stress. 

We believe in view of the numerous 
cases of blistering encountered fre- 
quently in the last few years that 
where new equipment or repairs are 
involved, some suitable type of test 
might be set up which would deter- 
mine whether the construction ma- 
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WATER TREATED DAILY BY 
“SINGLE HARDINGE CLARIFIER 


TOTAL COST—/2 MILL PER BBL. 


This 57’ x 150’ Hardinge Rectangular Clarifier is treating 
107,000 barrels of waste water daily—removing the floating 
oil and solids at a total operating cost of one-half mill per 
barrel, or 0.0012 cents per gallon. Approximately 50 bar- 
rels of oil per day are recovered. 


The influent contains 3 to 5 milliliters per liter while the ef- 
fluent tests show two-tenths to four-tenths milliliters per liter. 
Waste is treated with 25 to 45 p.p.m. aluminum sulphate 
and 5 to 9 p.p.m. activated silica. 


Operating costs include labor, chemicals, repair, main- 
tenance, taxes and utilities. 


This is but one of the many installations where Hardinge 
equipment is playing an important part in the ever-growing 
waste treatment picture. Write us about your waste treat- 
ment problem today. 


HAR DTN & 


COMPANY, INCORPORATED 


YORK, PENNSYLVANIA— 240 Arch St. Main Office and Works 
NEW YORK 17 @ SAN FRANCISCO 11 @ CHICAGO 6 @ HIBBING, MINN. e TORONTO 1 


122 E. 42nd St. 24 California St. 205 W. Wacker Dr. 2016 First Ave. 200 Bay St. 
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- IN YOUR REFINERY OPERATION 


Unirerrvptep OPERATION at maximum efficiency is 
the goal of every refiner. Such operation can be as valuable 


to your refinery as an extra processing unit on stream. 


The service available through a UOP Service Agreement 
has been the means of assuring sound, efficient operation 
for a large number of well known refiners. This agreement 
provides the refiner with the counsel and advice of an 
integrated organization of experienced chemists, tech- 


nologists, engineers and service men accustomed to meet- 


ing any conceivable situation involved in the processing 


of petroleum. 


This practical “know-how” not only leads to safer, 
smoother, more profitable day to day operation, but also 
provides a reserve of the highest technical knowledge and 
skill to draw from, for the solution of any unusual and 


complex problems which may arise. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVENUE, CHICAGO 4, ILLINOIS, U.S.A. 
Loborotories: RIVERSIDE, ILLINOIS 


Universal Service Protecis Your Refinery 
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5S Reasons 
Sir ONG) Traps 


are cary to matutain! 


Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 
} STRONG 80 Series Trap sizes 12” to 212”, pres- 
sures to 250 Ibs., temperature to 500° F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 68-Q describes inverted, open bucket 
and other types of STRONG traps. Write today. 


*Trade Mark Reg. U. S. Pat. Off. 


STRONG, CARLISLE & HAMMOND COMPANY 


1392 West 3rd Street 
® Cleveland 13, Ohio Beg Trade Move 


70 Series Trap 


Reducing Valve “SY” Strainer 


(To obtain more data on advertised products see page 668) 


Letters 


terials are particularly susceptible to 
blistering previous to installation, 

It would seem from the results of 
the survey that some difference exists 
between various lots of the low car- 
bon steel as shown by examination of 
adjacent plates in the same vessel: 
one exhibiting no attack whatsoever, 
while the other is severely blistered 
While we have not made any tests of 
this kind, we understand that an elec- 
trolytic blistering test involving a 15- 
20°; sulfuric acid solution has been 
used for this purpose 

WILLIAM C. RENSHAW 
Research Laboratory 
Allegheny-Ludlum Steel Corp 
Brackenridge, Penn 


Many thanks to reader, and author, 
Renshaw (“Maintenance of Stainless 
Steel Equipment in Refineries,” Pe- 
TROLEUM PROCESSING, Jan., 1948, p. 
25, and Feb... 1948, p. 155) for his 
pertinent remarks on hudrogen blis- 
termg of steel refinery equipment, 
and particularly for the suggested 
possibility of a pre-installation test 
Has any refiner tried this test? 


Wax Filter Maintenance 


In the May PETROLEUM 
PROCESSING, on page 517, you have 
an article, “Better Method for Main- 
tenance of Wax Filter Dums Saves 
500 Man-Hours”. The filters which 
you refer to at the Socony-Vacuum 
Oil Co. at Olean, N. Y., were the 
filters of this particular design 


first 
built by our company in 1936. Need- 


issue of 


less to say, there have been many 
improvements since that time 
Shortly after these first filters 


were built, recognizing the desirabil- 
ity for a better method of fastening 
the screens to the filter drums, we 
developed and patented a _ process 
whereby no soldering, drilling, or tap- 
ping is necessary in order to hold 
the screens to the drums. The heavy 
mesh backing screen is laid in place 
with the 7 X 7 mesh screen on top 
and then a clamping strip is set into 
a dove-tail groove and, with a caulk- 
ing tool, expanded in place. After the 
filter cloth is put on the drum, the 
groove is caulked with a lead wire, 
securing the filter cloth as well as 
the backing screens 
When it is necessary to remove 
the screens, the lead wire is easily 
pulled from the groove, the clamping 
strip removed, the screens taken off 
and replaced with a minimum of ef- 
fort 
I wish to point this out since your 
article would infer that the construc- 
tion which you have shown is that 
of the present-day Goslin-Birming- 
ham Filter, whereas, in reality, it is 
the first and now considerably ob- 
solete filter design. 
JOHN W. LITTLE 
Vice President of Mfg. 
Goslin-Birmingham Mfg. Co., Inc. 
Birmingham, Ala. 
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A delayed action, Reverse action relay 
fixed ratio relay. delivers maximum 
For use with 
series- operating 
diaphragm control 
valves in “split 
ranges”. Permits 
full valve travel 
with primary con- 
trol pressure 
changes as low as pilot action if re- 
2 or 3 pounds. quired occasionally. 


Get greater speed of action 
Install BS&B Relays 


® BS&B “Climax” Relays serve as primary regulator 
valves to step up the action through the control of supply 
medium to the control valve. 


The wide BS&B “Climax” line provides a variety of func- 
tions ... one-to-one, fixed ratio, variable ratio, delayed or 
reverse action. They may be used to load diaphragms or 
pistons with liquid operating medium while the control 
instrument loads the relay with gas. Booster action is 
also possible, to enable small capacity controls to handle 
larger duties. 


Write today for the latest illustrated 
catalog Section 109, complete with 
descriptions, performance figures, 
installation data. 


BLACK, SIVALLS & BRYSON, INC. 


Climax Controls Division 
Adv. Dept. Room 53D 7502 East 12th St. Kansas City 3, Mo. 


TYPE 217-4A 
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...meets Federal Specification 
TT-A-468a, Type II, Class B 


An ideal pigment for industrial 
and maintenance paints 


MD 565W is an all-purpose Aluminum pigment for the 
formulation of Aluminum Paint required for the main- 
tenance and maximum protection of petroleum 

equipment. Also meets A.S.T.M. Spec. D 962-49, 
Type Il, Class A. 


MD 565W provides these 3 big advantages: 


* LOWER EVAPORATION LOSS— because 
it reflects heat to a higher degree than 
standard paste pigments. 

* LESS FREQUENT PAINTING—Dvue to its 
greater degree of whiteness, color change 
is at a much lower rate. 

* IMPROVED APPEARANCE — because it 
produces a whiter, brighter finish with mini- 
mum of highlighting and spotty glare. 


The non-glare characteristics of MD S565W are 
particularly advantageous in the painting of 
large surfaces, such as tanks. It eliminates high- 
lighting and overlapping—leaves no ‘‘checker- 
. board” area patterns. As a result, of these char- 
acteristics which are unique in this pigment alone, 
MD 565W has experienced an increasing 
demand in the petroleum industry. 


Complete line of MD ALUMI- In your aluminum painting, specify that MD 
NUM PIGMENTS meets all 565W be used in the formulation of the ready- 
the requirements of a wide mixed Aluminum Paint you purchase. In these 
range of standardized and ° hich f | if D 565W 
specialized Aluminum Paint paints w we you formulate, specity M 6 
applications. in your pigment purchases. 


SEND FOR — your copy of Bulletin 504 


METALS DISINTEGRATING COMPANY, INC. 


General Offices: Sales Offices: 
Elizabeth B, New Jersey Chicago, Ill., Cleveland, Ohio 


Plants: Elizabeth, N. J. Manchester,N.H. © Berkeley, Calif. Emeryville, Calif, 


ALUMINUM PASTES P 
ALUMINUM POWDERS 
GOLD BRONZE POWDERS 
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for the latest 
improvements in 


VALVES 


That's because Powell never believes 
in “letting well enough alone,” but is 
continually producing more advanced 


designs to meet the requirements of 
modern methods and processes. 


+ 


Fig. 6079—Class 600-pound Cast Stee! Double 
Disc Parallel Seat Gate Valve for Pipe Line 
Service. Gear operated. Can be supplied with 
regular handwheel or motor operator. Classes 
300 and 400 pound valves also available. These 
valves conform to A. P. |. Standard 6D—"'Steel 
Gate Valves for Pipe Line Service.” 
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Notice the flexibility in installed arrangement of G-R Twin G-Fin Sections 
as shown by the ill i Many are using several hundreds 
of Twin G-Fin Sections on heat transfer duties all over the plant because 
of their unequalled adaptability to a wide range of service requirements. 


GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 
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Have you ever thought how convenient it would be to be 
able to “stock” heat exchangers . . . just as you do with 
valves, fittings and bolts . . . so as to have them ready as 
quickly as you need them for heat transfer services? 


You can do it with the G-R Twin G-Fin Section . . . the 
multi-purpose heat exchanger. These units can be set up 
in stacks just like a sectional book-case. They can be 
grouped in parallel or series for complete flexibility of 
capacity and temperature range. You can use them for 
practically any condensing, cooling, heating or heat ex- 
change service. They are easily and quickly transported 
and piped up. 


When you need a new heat exchanger, just write, phone 
or wire us to ask the Twin G-Fin Section set-up that will 
do the job. If the service conditions of an existing Twin 
G-Fin Section installation are changed, it’s a simple 
matter to add or remove one or more sections. And if an 
existing installation is no longer needed because of 
process changes, the units can be disconnected and re- 
turned to the storeroom for “stock”, to be held until the 
next call for heat exchangers. 


Many plants are already doing this. These plants need 
not wait for specially designed and manufactured heat 
exchangers for most of their services, nor do they have 
to pay the cost of “tailor made” units. 


Just think of the advantages for your own plant . . . and 
write us for full information. 


ADVANTAGES 
OF THE 


G-R TWIN 
G-FIN SECTION 


1. SIMPLE... just the patented G- 
Fin pipe within a shell. The patented 
stationary head closure has only 3 
parts. 

2. EFFECTIVE. . . the famous longi- 
tudinal G-Fins have 6 to 11 times as 
much external heat transfer surface 
as bare tubes, requiring less surface 
for a given duty. 

3. STURDY... designed for pres- 
sures up to 1800 psig. The heat trans- 
fer elements are pipes of standard 
thickness, not thin gauge tubes. 

4. DURABLE... proven by the op- 
erating results of more than 50,000 
installed units, some of which have 
been in service for as long as 15 years. 
5. CONVENIENT... . casily transpor- 
ted... easily installed . . . easily 
maintained. 

6. ADAPTABLE... G-Fin elements 
and fins can be made of any ferrous _ 
or non-ferrous alloy regularly used 
in heat exchanger service. 


THE GRISCOM-RUSSELL CO., 285 MADISON AVE., NEW YORK 17, N. Y. 


GRISCOM-RUSSELL 
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NEW 36-PAGE 
EDITION OF 


PIPING 
POINTERS 


...@ bigger, more helpful 
handbook for training 
maintenance workers 


You asked for '4 million copies of the last edition 
of Piping Pointers. You found it a big help in train- 
ing beginners and refreshing veterans in your pip- 
ing crews. The bigger and better edition is just out 
—changed in appearance but not in purpose. Crane 
again offers this booklet—to help keep your piping 
systems at peak efficiency. 

Piping Pointers talks facts... not theory. Thor- 
oughly covers the fundamentals of good, sound, 
everyday piping practices . . . in easy-to-grasp, non- 
technical language. Its many “how-to-do-it” fea- 
tures are illustrated for easy understanding. 
Mistakes in piping installation and maintenance 
cost more today. Piping Pointers can help your 
men avoid them. Just ask your Crane Representa- 
tive for a copy. 


PARTIAL INDEX TO PIPING POINTERS 


HOW TO choose valves for every service . . . install 
valves .. . read reducing fittings .. . make up screwed 


joints ... assemble flanged joints ... make up solder joints = 
. install pressure regulators . . . use vent and drain ae 
valves... avoid steam trap trouble... save on pipe joints 
PIPING POINTERS 16-mm SOUND FILM and materials . . . handle piping tools. 


Free Usage for Group Training 
A 30-minute motion picture that dramatizes 
the fundamental information in the Piping 
Pointers Manual. Ideal for classroom or plant 
training groups. Available on request through 
your local Crane Branch. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, III. 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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plus THE CRANE VALVE SELECTION GUIDE 


which saves time and effort in selecting valves for com- 
mon piping services. 
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... this sign looms big 


in the ‘‘box score”’ 


of production 


For better than sixty years the 
Lummus sign has meant ex- 
cellence in the designing, engi- 
neering and constructing of 
petroleum refineries and chemi- 
cal plants. It means the same 
today. And you need take only 
a short mental jump to see its 
importance in the days ahead, 
as oil refiners and chemical 
producers are called upon to 
break and 

tion records. 


re-break produc- 


Let's look at a partial “‘box 


score’ of Lummus’ current 


contributions toward these 
world-wide objectives. In the 
U. S. and abroad, Lummus is 
engaged in seven catalytic 
cracking projects—as well as in 
providing alkylation facilities 
—to meet the record-breaking 
demand for superior aviation 
and motor fuels. 


Lummus currently has seven 
ethylene units ‘ton the go”’ in 
Europe and the U. S.—plants 
which will operate with telling 
effect in supplying a vital basic 


LUMMUS 


4 


| 


raw material. One project—the 
Gulf Oil Corporation unit at 
Port Arthur, Texas—is the 
world’s largest ethylene unit. 
It will produce nearly 2% 
billion cubic feet yearly, in- 
creasing total U. S. production 
of ethylene by about 12%. 


Isn't this a reassuring record 
for you to tie to? It strongly 
suggests that you think of 
Lummus first in your plans for 
petroleum refinery or chemical 
plant expansion. 


THE LUMMUS COMPANY 


HOUSTON 


38S MADISON AVENUE, 


CHICAGO 


LONDON + PARIS 


NEW YORK 17, N.Y. 


CARACAS 


DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Heat Treatment of pe- 

Weleum and chemicals assures 
mere ond betier products... 
hess space for equipment. 


Fest Drying with radiant heat 
strip of paper, 


... points ... coatings. Selas Precision Heat Processing Increases Yield. ..Boosts Quality 


Selas Gradiation, which enables the Petroleum Industry to obtain 
greater yield from each barrel of crude, offers all industries proved 
benefits of high speed heat processing. 

Gradiation... fusing and an- 


nealing delicate glass products 
on @ precise production basis. engineered processing . . . Combines high-temperature, automatic 


Gradiation utilizes radiant heat as a precision tool for production- 


operation, precise controllability and protective atmosphere. 
Whether you spread heat or spot it during production, Selas Gradia- 
tion can raise production speeds and qualities—can effect economies 
in labor and materials. 


Let Selas engineers give you complete details on what Gradiation has 


Grediation. ..continvous heat done for others and what it can do for you! 
treating of cast-steel military 
fank hulls. 


E \5 CORPORATION OF AMERICA 
PHILADELPHIA 34, PENNSYLVANIA 
Heat Processing Engineers for Industry - Development - Design - Manufacture 
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WARREN constantly maintains 
intensive research and study of the 
exacting, growing and changing 
demands of today’s highway and 
skyway traffic. To keep up with these 
needs, WARREN offers STABILIZED 
Natural Gasoline and Butane which 
assure refiners the uniform quality, 
high octane, greater volatility and 
low front end factors so necessary in 
modern motor fuel. STABILIZE your 
service, too. 


SERVICE 


PRODUCTION 


QUALITY 


MOTOR FUEL 


WARREN PETROLEUM CORPORATION 


Producers, Manufacturers, : Export Terminals: Corpus Christi, Port Arthur, Baytown, _ 
ond Marketers Texas City, and Norsworthy, Houston, Te 


TULSA 2, OKLAHOMA CABLE ADDRESSES Seavélone, Wendin 


Crude Oil, Natural Gasoline a Liguefied Petroleum Products 
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4 
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You've only to look into a Fluor Counterflo Cooling 
Tower for the proof of quality—quality of design, of 


You’ve heard of 


F L U '@) R o yj A L i T Y manufacture, of performance, and of appearance. The 


points illustrated below are just a few of the many features 


+ | that have earned Fluor Towers their enviable reputation 
__ for quality—compare them when next you buy or specify. 


a 


“oan ere de 
for minimum resistance 
wilt ale flow induced through 
wothing and : 
ere sufficiently strong 
© men's weight or 
of removing and 

tebsricetion end structure! 


wse of grid 
during 


WRITE FOR FREE TECHNICAL ARTICLES: 
“Cooling Tower Studies,” “Cooling 
Tower Maintenance,” “Evaluating 


BE SURE WITH fi, Cooling Tower Performance 


THE FLUOR CORPORATION, LTD., 2500 soutH attantic BOULEVARD, LOS ANGELES 22, CALIFORNIA 
New York, Chicago, Boston, Pittsburgh, Tulsa, Houston, San Francisco, Birmingham, Calgary. 

REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic Street, London, E.C.1., England 
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Rettes for a stud to combat premature fatigue 
failure? ... One which really stays on the job, even 
under excessive strain and vibration? Use the Beth- 
lehem Continuous-Thread Tap-End Stud. 


The Bethlehem Continuous-Thread Tap-End Stud 
fights fatigue failure because it has no point of thread- 
runout. Thus the stress concentrations encountered in 
difficult bolting jobs are distributed over the effective 
working length of the stud. 


Moreover, this husky stud carries two types of 
threads. Its chamfered tap-end is threaded to Class 5 
fit, while the rounded nut-end is threaded to either 
Class 2, 3 or 7 fit. Yet so skillfully are these threads 
blended that the point of change is undetectable. 


The Bethlehem Continuous-Thread Tap-End Stud 
is made from carbon or alloy steel, and can be fur- 
nished heat-treated, if desired. 


If you'd like to learn how you can use this eco- 
nomical stud to best advantage, talk it over with a 
Bethlehem engineer. All you need do is contact our 
nearest sales office, or write to us at Bethlehem, Pa. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 
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Service based on Production ... Cyanamid's 
plants at Ft. Worth, Texas, and Michigan 
City, Indiana, offer prompt service to all 
refining areas. 


OVA: 
 BESEARC 


Service based on Research... endless laboratory 
work helps develop catalysts suited to each 
refiner's needs 


Service based on Experience Cyanamid’s knowledge of 
the refining industry forms the basis for sound judgment in 
helping customers solve their catalyst problems. 
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Cyanamid’s technical service for the users of AEROCAT® Synthetic 
Fluid Cracking Catalysts is more than just files, reports, and slide rules. 
Much more. It represents a group of experts who are intimately 
acquainted with refinery operation and know fluid catalysts backwards 


and forwards. 


With these men, it’s what you can’t see in their brief cases that’s most 
important—knowledge, vision, and the ability to follow your problem 


through to its solution. 


Backing this personal service is Cyanamid’s long reeord of plant expan- 


sion and catalyst improvement to meet the petroleum industry's needs: 


1942... Cyanamid starts production of synthetic fluid cracking catalysts 


at Ft. Worth to help refiners meet the demand for high octane fuel. 
1946... Cyanamid expands Ft. Worth plant. 


1946...Cyanamid becomes the first company to manufacture micro- 


spheroidal cracking catalysts on a commercial scale. 


1948... Cyanamid expands production of MS catalyst at Ft. Worth 


in anticipation of growing demands. 


1951... Cyanamid builds new MS plant at Michigan City, Indiana, as 


refining demands continue to grow. 


Vision, Experience, Facilities, Service. ..is the combination that en- 


ables Cyanamid to produce better chemicals for the petroleum industry: 
AEROLUBE® Additives for motor oils...AERO* Specialty Catalysts 
for chemical processes...Gasoline Dyes and Drilling Mud Chemicals. 


To learn more about these products and how they can help you... 


send today for samples and literature. 


*Trade-mark 


WhenA Performance Counts... 


AMERICAN ad COMPANY 


PETROLEUM CHEMICALS DEPARTMENT, Div. PPS 
30 Rockefeller Plaza, New York 20, N.Y. 


In Canada: North Ameri:an Cyanamid Limited, Tofonto and Montreal 


Call on Cyanamid 
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the first 


CONTROLLER 
OPERATES VALVE IN 
REFLUX LINE OR RE- 
BOILER HEATING LINE 


(BOTH CONNECTIONS AT SAME ELEVATION) 


TOWER 


CONTINUOUS CONTROL OF VAPOR PRESSURE 


with the new, exclusive Foxboro dVp Cell 


This revolutionary development by Foxboro intro- 
duces new simplification in distillation processes. 
Automatically measuring and transmitting vapor 
pressure differential, it eliminates time-consuming 
laboratory analyses in fractionating tower opera- 
tion... permits tapping off fractions of any desired 
vapor pressure, within precise tolerances, continu- 
ously and automatically. 

In the dVp Cell, the vapor pressure at any speci- 
fied point in the column is continuously compared 
with the vapor pressure of a sample of the material 
desired at that point. The sample is contained in 
a bulb immersed in the liquid. The dVp Cell meas- 
ures the difference between the two vapor pres- 
sures and transmits this difference to an automatic 


controller on the process. Changes in temperature 
affect product and sample equally, and hence have 
no effect on the differential measurement. 

Detecting small pressure differences accurately, 
the new dVp Cell is not injured by high unbalanced 
pressures. It uses no mercury, is compact and easy 
to install. Self-contained manifold permits quick, 
easy filling of sample bulb with the reference fluid 
without special equipment, and without disassem 
bly of the cell. 

Write for detailed information on this unique 
new Foxboro development. Inquiries concerning 
unusual or experimental applications especially 
invited. The Foxboro Company, 2466 Neponset Ave., 
Foxboro, Mass., U.S. A. 
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One of a Series of Interest to the Petroleum Industry 


DU PONT COMPLETES NEW 
PETROLEUM LABORATORY FACILITIES 


Buildings House Main Research Activity 
of Expanding Du Pont Petroleum Laboratory 


To accommodate the rapid expansion of Du Pont’s petroleum research work, 
major additions to the Petroleum Laboratory set-up have recently been com- 
pleted at the Chambers Works in Deepwater, N. J. These additions consist 
of several structures, designed especially for petroleum research. 


J. J. Mikita Appointed 
Director of Du Pont 
Petroleum Laboratory 


February 1, 1951 marked the beginning 
of J. J. Mikita’s second term as director 
of the Du Pont Petroleum Laboratory. 
He previously held the post trom Sep- 
tember 1946, when he first joined the 
Company, until October 1949. 


Since then he has served as assistant 
technical manager at the Wilmington 
Office. His return to the laboratory was 
prompted by the expanding activity of 
petroleum chemicals research being 
carried on at the new quarters. 

Mr. Mikita was graduated from Penn 
State College and received his Masters 
Degree in’ mechanical engineering 
there in 1933. He continued at Penn 
State as a research assistant until 1936. 


Main laboratory building has a monitor top which houses fuel, air, water and electric lines. Adminis- 
trative offices, conference and reception rooms are located in two-story front section. Remainder of 
building is devoted to engine testing compartments and general service equipment. 


In addition to the main building, which 
houses the offices and test engine 
rooms, there is a complete fuel blend 
ing unit and tank farm. Also an en 
larged garage with maintenance facili- 
ties for the road-test fleet. Construction 
Was started in August 1949 and today 
all units are equipped to operate at full 
capacity. 


when he joined the Texas Company as 
an engineer. There he became associ- 
ate director of research betore joining 
Du Pont in 1946. 


Laboratory Conferences 
Coordinate Research 


Close cooperation by the laboratory 
staff is an important factor in Du Pont 
petroleum research, Here Mr. Mikita is 
discussing test results with the engi- 
neering group. Meetings like this speed 
up laboratory operations as well as 
plans development. They also give 
each engineer an opportunity to con- 
tribute to the various projects. 
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Activity ranges all the way from 
basic research on combustion problems 
to development of additives for jet 
fuels. It includes the design and con 
struction of special test engines and in 
strumentation on road-test automobiles. 


FUNCTIONAL DESIGN 

The main building was developed with 
an eve to comfort and efficiency as well 
as to the safe handling of fuels and 
exhaust Twenty-six stands for 
mounting test engines are distributed 
through eight rooms. On them, engines 
ranging from small single-cylinder test 
engines to the largest truck diesels can 
be operated. 

Many of the stands are equipped 
with dvnamometers for absorbing and 
measuring engine power. They carry 
extensive instrumentation. For added 
safety and comfort, the operating con 
trols and instruments are mounted on 
panel boards at a distance from the en 
gines — frequently outside the engine 
room, 

In addition to complete engine test- 
ing facilities, the main building con- 


tains air-conditioned 
CONTINUED ON 
PAGE 3 


Cases. 


offices and con- 
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Safety and Comfort 
Featured in New Du Pont 
Laboratory Buildings 


Fuel lines... exhaust gases . . . electric 
wiring . .. high pressure air lines! Put 
them all together, and they can spell 
trouble—unless careful handling keeps 
them functioning safely. Special atten- 
tion was paid to the design of the labo- 
ratory buildings so as to virtually elimi- 
nate danger and trouble from any of 
these sources. 

To isolate these services, an enclosed 
area running the length of the labora- 
tory was built on the roof. Fuels and 
electrical services are routed to the en- 
gine room through concealed ducts. 
Engine exhaust, coolant and_ spilled 
liquids are collected in a sealed trench 
which passes under the floor. Special 
pumping equipment keeps them mov- 
ing out to sate disposal facilities. A 
complete change of air in each engine 
room is provided every 3 to 5 minutes. 


Today’s Engines Help Develop Tomorrow’s Fuels 


Stock engines representing standard car makes are used for research on fuel per- 
formance at the Du Pont Petroleum Laboratory. Mounted on stands in this multi- 
evlinder engine testing room, they are connected with dynamometers and other 
testing devices. Special instrumentation—on panels outside the room—records the 
performance of each engine. The results of these tests are the bases for findings that 
lead to improved fuels and lubricants and better engine performance. There are 
two multi-cylinder engine rooms in the new laboratory—additional rooms in the 
old buildings. 


Complete Storage and Blending Facilities 


Built-in ventilation control and fire protection, 
important features of the laboratory design, 
THE NEW TANK FARM has are frequently checked to assure safe operation. 
a storage capacity of more 
than 60,000 gallons. Each of 
its 12 tanks can be used for 
storing a different fuel. Lo- 
cated a safe distance from 
the main building, the farm 
is connected to the fuel trans- 
fer and blending building by 
a system of pipelines which 
permits complete blending 
flexibility. 


Many control panels are located in this corridor 
—outside of the engine rooms. Test stands are 

quipped with an aut tic device to stop the 
engine if unsafe conditions develop. 


THIS ORDERLY AR- 

RANGEMENT of pipe- | 
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An Engine Writes Its Own Story! 


On this control panel are dials and 
instruments to register all significant 
details of an engine's performance. 
Variations in the performance of 
fuels can be accurately charted. The 
engine itself can be observed by the 
operator through the recessed win- 
dow in the center of the panel. 


An indicator chart tells this labora- 
tory technician the pressure being 
generated in the combustion cham- 
ber of a single-cylinder engine. 
Through recording instruments, the 
engine actually writes its own story. 


Du Pont Designs and Builds Special 
Instruments for Petroleum Research 


ELECTRONIC INSTRUMENTS for engine testing are developed and assembled in this laboratory 
workshop. This work includes some of the special instrumentation and apparatus built into the test 
fleet cars, as well as the intricate control panels for laboratory test engines. The Petroleum Labora- 
tory also has its own machine shop and engine overhaul room. 


BASE OF OPERATIONS 
FOR DU PONT TEST FLEET 


This brick structure, near the new laboratory 
building, is the garage headquarters for the 
Du Pont east coast passenger car test fleet. 
Many standard mokes are represented in the 
28-car fleet. Equipped with special instrumen- 
tation, the cars are essentially on-the-road re- 
search laboratories. 


Complete servicing and overhaul facilities are 
installed in the garage. Special equipment 
keeps testing devices of the cars tuned to a 
high degree of accuracy. 


New Lab Facilities 


ference rooms for laboratory personnel. 
It also houses the many auxiliary serv- 
ices needed for operating the labora- 
tory... plus a lunchroom for those who 
do not make use of the plant cafeterias. 


COMPLETE SERVICE FACILITIES 

To keep research work progressing 
satistactorily many extra services are 
needed, For convenience and efficien- 
cy, provisions for these are built into 
the main laboratory wherever possible. 
There is an overhaul shop for rebuild- 
ing engines and a machine tool room 
for turning out special engine parts. 
For routing 18 fuels from the blending 
building to any of the 26 test engines 
there is a special piping system which 
supplies the necessary flexibility for 
experimental work. 

From the compressor room comes 
dry and oil-free air for supercharged 
engines, as well as air and vacuum 
service for various instruments. The 
laboratory has its own electronic shop 
where new instruments are developed 


and repairs are made, 
OVER 
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NEWS 


New Lab Facilities 


SIMULATES REFINERY 

The blending building and tank farm 
are similar to those found in refineries. 
Iwelve storage tanks give the tank 
farm a capacity of more than 60,000 
gallons. Racks provide additional stor- 
age for 360 fifty-five gallon drums. 

In the blender building, tetraethy] 
lead and other additives can be readily 
blended with any combination of fuels 
from the main tanks. These fuels can 
be dispensed directly to test-car refuel- 
ing pumps or to the laboratory fuel 
distribution room. 


WORK IN PROGRESS 

An enlarged research program is al- 
ready under way in the new facilities. 
It inchides work on fuel storage 
stabilizers and additives for making 
lube oils more suitable for modern 
high-speed engines. Studies of basic 
combustion problems have been ex- 
panded and are aimed at discovering 
new methods of suppressing knock. 


Dr. W. S. Calcott Directed 
Early Research on TEL 


In 1922 the Du Pont Company ac- 
cepted a challenge to manutacture 
tetraethyl lead sately. The intensive 
study and exhaustive experimental 
work that followed was under the able 
leadership of Dr. W. S. Calcott of the 
Du Pont Jackson Laboratory. 

As a result of this work, Du Pont was 
snecesstul in pertecting a process for 
producing tetraethyl lead which con- 
tributed important features toward 
maintaining the excellent safety record 
subsequently established in the manu- 
facture of this product.The basic tech- 
niques developed by Dr. Calcott and 
his associates are still in use today. 


Petroleum Chemicals Division 


ADVERTISEMENT —Prepared 
A-2070 


Continuous Tests Show Way 
to Product Improvements 


Tested in use, in storage, in idling en- 
gines, and in combination with other 
fuels or lubricants—every Du Pont ad- 
ditive must pass a comprehensive 
schedule of tests before it is made 
available to the industry. 

Constant evaluation of product char- 
acteristics sometimes leads the way to 
the development of new and _ better 
products—another important contribu- 
tion of Du Pont research, 

Exploring basic combustion chamber 
reactions is a continuing job at the Pe- 
troleum Laboratory. It is helping to 
pave the way for future improvements 
in fuel antiknock additives. Problems 
are first studied in the laboratory and 
then taken out on the road where they 
can be studied under varving driving 
conditions. Seven of the laboratory's 


Chemical analysis of fuel components and re- 
actions is among the steps constantly employed 
in the development of petroleum additives. 


28 cars are specially equipped to do 
this work. 

In connection with gasoline, Du Pont 
research contributed to an effective 
metal deactivator as well as several 
antioxidants for increasing stability. 


Aids Petroleum Refiners 


To help refiners in the economical and 
efficient use of current additives is one 
of the primary aims of Du Pont pe- 
troleum chemicals research. Another is 
the development of new fuels and 
lubricants. To accomplish these things, 
the program is unusually broad. 

It includes the work of test fleets 
both passenger cars and heavy-duty 
trucks—as well as laboratory studies. 

For on-the-spot assistance, five con- 
veniently located field laboratories are 


Refinery research groups find it helpful to at- 
tack their problems in joint meetings with Du 
Pont petroleum specialists. 


Petroleum 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


@ Wilmington 98, Delaware 


New York, N.Y 
Chicago, | 

Tulsa, Okla 
Houston, Texas 
Los Angeles, Calif 


District | 


Offices: } 


prepared to conduct special investiga- 
tions on your own fuels, as well as help 
with treating and blending problems. 

In addition, many of the findings of 
Du Pont’s vast company-wide research 
program have valuable application in 
the petroleum industry. Neoprene, ex- 
plosives and finishes are outstanding 
examples. 


LITERATURE AVAILABLE 


The tollowing is a partial listing of free 

Du Pont bulletins, reports, booklets 

and aids available to you. Address re- 

quest to your nearest Du Pont Pe- 
troleum Chemicals Division District 

Office. 

Working with the Petroleum Industry 
—intormation about Du Pont’s TEL 
manufacturing and research facili- 
ties Serial A-8620 

Tank Talk—a 52-page, pocket-sized 
booklet written for the men who 
actually enter and clean gasoline 
storage tanks Serial A-1134 


Better Things for Better Living 
through Chemistry 


\ Wilmington, Del. 


District 

< Tulsa, Okla 
Laboratories: } Houston, Texas 
El Monte, Colif 


IN CANADA: Canadian Industries Limited — Toronto, Ontario — Montreal, Quebec 


for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (Inc.) 


Printed in U.S.A 
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Building Strength for the Free Wor 


Highlights from the Annual Report of Standard Oil Company (New Jersey)* 


for 1050...a year of record activity 


Standard Oil Company (New Jersey) is an American cor- 
poration which has, in varving degrees, investments of capi- 
tal and technical knowledge in a large number of operating 
oil companies, both in the United States and abroad. In 1950, 
these companies: 


IN THE U.S. A. 


Drilled over a thousand new wells, with an 
unusually high proportion of producers 
Improved and expanded refineries in New Jersey 
Maryland, Louisiana, and Texas Completed 
a new continuous wax-making plant at 
Bayonne, N. J... . Added 370 miles to Texas 
crude oil pipeline systems Started doubling 
the capacity of a products pipeline across 
Pennsylvania . . . Let contracts to increase by 
85‘. the capacity of a pipeline from Baton 
Rouge to the Southeastern states At 
government request, re-activated two govern- 
ment-owned Butyl rubber plants: also continued 
operating two others which have been producing 
constantly since 1943... . Invested over 20 
million dollars in laboratory research for new 
and improved processes and products 


IN WESTERN EUROPE 


Proposed a plan which ended gasoline rationing 
in England . .. Went ahead of schedule in 
construction of a new refinery at Fawley, 
England, to be the largest in Europe 

_ Expanded, improved or started construction of 
refineries in Norway, Belgium, West Germany, 
France, and Italy . . . Opened many new 
service stations, which served not only local 
motorists, but some 18,000 American tourists . . . 
Supplied 28° more fuel oil than a year ago, 
to meet needs for industrial expansion . 
Met the greatest demand for asphalt for new 
road building ever experienced in these areas. 


IN THE MIDDLE EAST 


Stepped up oil production substantially in Saudi 
Arabia . . . Opened the vitally important 
Frans-Arabian Pipeline system from oil fields 
on the Persian Gulf to the Mediterranean . . . 
over 1,000 miles of 30- and 31-inch pipe .. . 
Started construction of a large-diameter 
pipeline extending 550 miles from Iraq to the 
Mediterranean. 


IN THE FAR EAST 


Expanded production of crude oil in Indonesia 
and explored for oil in Papua . . . Increased 
output of refineries in Australia, Sumatra, Japan. 


IN CANADA 


- 


Produced nearly 50° more oil than a year 
ago ... Made new oil and gas discoveries in 
Ontario and Alberta . . . Operated nine 
refineries at 14° greater output than a year 


ago... Opened a new 1,100-mile pipeline 
system from Alberta to Lake Superior, to carry 
crude oil toward the major Canadian refineries 
and markets. 


IN SOUTH AMERICA 


Set a new production record in Venezuela, 
second largest oil-producing country in the 
world . . . Operated the big Aruba refinery in the 
Netherlands West Indies at a higher rate than 
ever before Met sharply increased call for 
products throughout the continent, to support 
the vigorous post-war development 


IN OCEAN TRANSPORT 
Received the last 4 of 12 super-tankers ordered 
two years ago Ordered 6 more new 
tankers . . . Operated an ocean-going tanker 
fleet of 117 vessels, totaling over 2 million 
deadweight tons 


IN EMPLOYEE RELATIONS 
Continued the same favorable labor relation- 
ships that have prevailed for more than three 
decades. with no strikes in domestic operations 


THE YEAR ENDED... THE JOB Gors ON, In 1950, for the first 
time, world use of oil outside the Iron Curtain passed 10 
million barrels a day. For comparison, it was just over 7 
million in 1945, the peak war year. 


This is significant to free people everywhere. Oil supplies in 
today’s world are closely linked to living standards and 
national strength. 


It seems clear that more and more the world will look to oil to 
help keep it free and progressive. More and more it becomes 
clear, in meeting that need. that the American-developed 
business process of risk and result... of competition spurring 
corporate ingenuity and responsibility . Is a Strong and 
flexible system for promoting the welfare of people. 


* We will be pleased to send a copy of the full report to anyone wishing 
it. Write Room 1626, 30 Rockefeller Plaza. New York 20, N.Y 


FINANCIAL SUMMARY 


Standard Oil Company (New Jersey) and Consolidated Affiliates 


Total income from sales. Faxes collected for gov- 
services, dividends and ernments $294.749,000 


interest . .$3.198,266,000 Wages and other employ- 


ment costs. . $548,205,000 
Net income. . $408,223,000 


or $13.48 per share Spent for new plants and 


facilities $295,132,000 
Dividends $151,.028.000 Number of stockholder- 
or $5.00 per share owners 222.000 
Number of 
Taxes paid $276,000,000 employees 116,000 


STANDARD OIL COMPANY (NEW JERSEY) 


AND AFFILIATED COMPANIES 
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henever you see 


furnaces like these 


you can be sure 


they're 


Petro-Chem Iso-Flow* 
design 


More than 750 are in 
satisfactory operation 
throughout the world in 
the petroleum and allied 
industries . . . for ail 
processes and for any 


capacity. 


*Reg. U.S. Pat. Off. 


wy There’s a Petro-Chem Iso-Flow Furnace and 
S Boiler for every service, capacity or duty, 
irrespective of temperature pressure ranges 
; J . . « Mone too small or too large . . . more 
ISO-FLOW FURNACES than 750 in operation throughout the world 
: : in the petroleum and allied industries per- 
forming with utmost satisfaction . . . and in 
PETRO-CHEM DEVELOPMENT CO., INCORPORATED many instances operating in excess of their 


EAST 41ST STREET, NEW YORK 17, design capacity by more than 50%. 
and Heuston - Flagg. Brackett & Durgin, Boston 
D. D. Foster, Pittsburgh - Faville-Lewally, Chicago - Lester Oberholz, Catiforma 
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HORTON PROCESSING EQUIPMENT 


MEETING THE CHALLENGE OF INCREASED PRODUCTION 


For years, Horton processing equipment has 
helped the petroleum industry keep pace with the 
ever growing demand for its product. Now, when 
the record of higher and higher productivity is re- 
ceiving its greatest test- Horton equipment is still 
meeting the challenge. 

Recently, these Horton units were erected to help 
double the capacity of a large midwest refinery. 
Fach was carefully engineered and fabricated to 
meet exacting specifications embodying the most 
modern refinery principles, to assure accurate, ef- 
ficient petroleum processing. Write for informa- 
tion and quotations. 


This 15 ft. diam. by 90 ft. 
CB & 1 vacuum tower ts 
a large addition to this 
midwest refinery 


fhove leit: A 30 tt. 8 in. diam. by 44 ft. regenerator. 


fhove right: A 26 ft. and a 23 ft. 6 in. diam. by 43 ft. 
reactor. 


extractor tower is 12 


in diam. by 120 ft. It 
is another large refinery 
structure buile by Chicago 
Bridge & Tron 


CB&I built absorber gas 
knock out drum—® ft. dian 
by 12 ft. It has a working 
pressure of 190 lhs. per sq. 
in, at 090° 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Atlanta 3 2103 Healey Building Detroit 26 1532 Lafayette Building Salt Lake City 4 530 West 17th South Street 
Birmingham 1 1527 North Fiftieth Street Houston 2 2130 National Standard Building San Frarcisco 4 1559—200 Bush Street 
Boston 10 1029-201 Devonshire Street Los Angeles 17 1526 General Petroleum Building Seattle 1 1330 Henry Building 
Chicago 4 2114 McCormick Building New York 6 3310—165 Breodway Building Tulsa 3 1620 Hunt Building 
Cleveland 15 2215 Guildhall Building Philadelphia 3 1630—1700 Walnut St. Building Washington 6, D 1135 Cafritz Building 
REPRESENTATIVES AND LICENSEES 

Horton Steel Works, Fort Erie, Ontario, Canada Compagnia Tecnica Industrie Petroli, Rome. Italy 
Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe Limited, Darlington, England 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
Chicago Bridge & |ron Company, Ltd.. Apartado 1348 Caracas, Venezuela Comprimo N. V., Amsterdam-O, Netherlands 

Sociedode Chibridge de Construccoes Ltda., Rio de Janeiro, Brazil 
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COLLECTION SURFACE 
FOR IMPURITIES 
IN THE 
GRAVER REACTIVATOR 


Comparative sludge collection 
surface in other designs of 
cold process water softeners 
and clarifiers for the same 
capacity and overall diameter 


4 Times the Area 


for collecting impurities 
in the GRAVER REACTIVATOR | 


The Graver Reactivator is the only cold process 
water softener and clarifier in which the entire 
bottom is used for the settling and collection of 


the precipitated impurities and sediment in the 
water. 


In all other designs of cold process water soften- 
ers and clarifiers, the impurities are collected in 
a center area or side pocket about 14 the diameter 
of the area used in the Graver Reactivator. The 
far greater collection surface in the Graver Reacti- 
vator gives maximum space for the settled im- 
purities, permits a shallower zone of concentrated 
precipitates which reduces the necessary height 
and cost of the unit and assures minimum possi- 
bility of carry-over of impurities into the clarified 
effluent. At the same time, Graver’s sludge recir- 
culation design presents the benefit of intimate 
contact between preformed solids and the treated 
water for the full retention time in the mixing 
zone, thus assuring superior operation. 


And these are only a few of the many distine- 
tive advantages of the Graver Reactivator. The 
whole story is presented in our bulletin W-103, 
which every engineer should have. Your copy will 
be sent upon request without obligation on your 
part. 


GRAVER WATER CONDITIONING CO. 


Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. © CHICAGO © PHILADELPHIA * CLEVELAND Ow-430 
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THE FLUIDIZED SOLIDS TECHNIQUE has been applied to the Hydroforming process 
to convert it to a moving bed type of operation 


Moving 


Bed Catalytic Reforming 


Two Oil Companies Announce Development 
Of New Processes at Hague Oil Congress 


APHTHA reforming in which the 
moving catalyst bed technique has been ap- 
plied were announced by two U.S. oil companies 
in papers presented at the Third World Petroleum 
Congress, in the Hague, May 28-June 6. Both 
methods are adaptations of commercial moving 
bed catalytic cracking developed by 
the companies, Socony-Vacuum Oil Co., Inc. and 
Standard Oil Development Co. Catalytic reform- 
ing processes now in use to improve the octane 
number of motor gasolines are the fixed bed type 
The Thermofor Catalytic Reforming  proc- 
ess announced by Socony-Vacuum uses a mov- 
ing catalyst bed of the type employed in the 
improved. Thermofor Catalytic Cracking process 
of the same company and also resembles this 
process in other respects. In the TCC method 
the regenerated catalyst is moved by an air 
lift at a pressure of about 2.0 psig. to a separa- 
tor-surge hopper, from which it flows by gravity 
through the reactor and then to a separate re- 
generating kiln. Economies in construction and 
operation are claimed for this method. 

The type of catalyst used in the TCR process 
has not been disclosed, but it was stated it is 
durable, to withstand circulation in a moving bed 
system, and that it is comparatively inexpensive 
Operating and yield data details were not pre- 
sented in the Hague paper, but it was said that 
the yield-octane results are equal to or better 
than in other reforming processes. On a 10-lb. 
Reid vapor pressure basis at high octane number 
it was stated the TCR process has an advantage 
in that the butane and pentane production is 


processes 


processes 


ESSING, June, 1951 


comparatively low, addition of 
more outside butane 

The TCR process has been tested for several 
months on a 50 bd pilot plant scale at the 
Socony-Vacuum Research Laboratories. On the 
pilot unit it has been found possible to reform a 
35-octane number charge to over 100 Research 
octane number with 3 cc. TEL. The coke deposi- 
tion on the catalyst associated with this extreme 
reforming severity is said to be relatively low, 
and to present no serious regeneration problem 
The pilot plant has also been operated successful- 
ly, it was said, on blends of straight-run and 
high sulfur cracked naphthas. 

Commercial size units of the TCR process are 
now being designed and it is expected that the 
process will be available for commercial installa- 
tions in 1951. The brief discussion of this process 
was given in a paper at the Hague conference 
entitled “Catalytic Cracking and Reforming Proc- 
esses for Increasing the Yield and Octane Num- 
ber of Gasoline.” The paper was prepared by 
S. D. Dalton, manager, Refinery Engineering 
Division, Socony-Vacuum Oil Co., New York, and 
T. P. Simpson, Research Director for the 
pany, Paulsboro, N. J. 


permitting the 


com- 


Apply Fluid Technique to Hydroforming 


The moving bed catalytic reforming 
process announced at the Hague Congress is the 
Fluid hydroforming, of Standard Oil Develop- 
ment Co., described in a paper “Fluid Hydro- 
forming” by E. V. Murphree, president of SOD 
This method was developed through an exten- 


second 
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Moving Bed Catalytic Reforming 


Table |— Yields and Product Quality 


NS Keseareh 


teed stock 200 100) Mixed Base Mined Base 
Number 
Thermal 200) psi Improved 
Ketorming plus bined Be 200 psi Fluid 
Process Volymerization Hydroforming Hy droterming 
ive Vie 
P 7 on 
! 
14 
F ¢ 
Yield. V “1 72 
EN te 7.2 
FRI rr “1 “1 “1 


ar Octane Number 10 Lb. KVP Hydrotermates 


200 330 


sive study of the application of the 
Fluid solids technique as used in 
Fluid catalytic cracking hydro- 
forming, a fixed bed reforming proc- 
ess developed by SOD 

In existing hydroformer units a 
supported molybdena catalyst is em- 
ployed in adiabatic fixed bed reactors 
at temperatures in the range of 900- 
1000 F.. and pressures normally in 
the range of 200-300 psig. Hydrogen- 
rich gas, produce 


in the operation, 
IS recye 


in order to suppress car- 
bon tormation. This process, as in 
stalled in the early 1940's and with 
the catalyst available at that time 
it Was stated, gave a 2-5°7 advantage 
n vield over thermal reforming plus 
olefin polymerization on a 10-lb. RVP 
base at 90 Research octane number 

Intensive study of the technology 
the fixed-bed hydroforming opera 


ions indicated the followu 


g principles 
wave the yptimum vield-octane re 


ationship 1) minimum contact time 
n furnace and void reactor volume 
lecreases thermal pre-cracking, (2) 
atalyst activity as high as possibl 
Ze the temperatures required 


n the reaction zone and (3) an iso 


thermal reactor has vield advantages 


ver acdhebati perations. Knowledg: 
wf thes yperat principles directed 
the study of the use of the Fluid 
solids technique in hydroforming to 
th end ittainin ypptimum cor 
fitions 

The principal elements of a Fluid 
hydroforming unit, as described in the 
Murphree paper, are shown in flow 
liagram above rhe reactor is a tall 
vVlindrical vessel with adequate in 
terna nsulation The regenerated 
atalyst and |} i recycle gas are 


duced below a perforated grid 


and the nH} Vapors are added 
just above. The hydroforming reac 
tions are consummated as the vapors 
pass upward through the dense bed 
t the turbulent catalyst. The larger 
portion of the catalyst suspended in 
the vapors leaving the dense bed is 
separated by gravity in the dilute 
phase in the top of the vessel. Little 
thermal cracking is said to take place 
in the top of the reactor because of 
the aromatic nature of the reaction 


products. Additional catalyst is re- 
moved from the vapors in two cy- 
clones in series 

To complete the catalyst recovery, 
the vapors are scrubbed with a cooled 
liquid stream of recycle hydrocarbons, 
the catalyst being separated from it 
in a filter for return to the reactor 
The vapors are cooled in a heat ex- 
changer with feed or recycle gas, and 
the gases and liquids are then sepa- 
rated in a drum, from which a por- 
tion of the gas is recycled by means 
of a compressor through heat ex- 
changers and a fired heater to the 
reactor 

Regeneration of the catalyst in 
Fluid hydroforming is by the same 
principle as in Fluid catalytic crack 
ing. However, the regenerator is less 
than 10°, of the size of the regener- 
ator for a catalytic cracking unit of 
the same feed capacity, because of 
the lower carbon yield, the higher 
pressure, and faster burning rate of 
irbon on the hydroforming catalyst 

The inherent property of a Fluid 


bed to maintain isothermal 


onditions in a reactor is recognized 


salient features of the 


Ue aS applied to the hy 
roforming operation, it 
In addition, there is a substantial ad 
vantage in the regeneration step in 


the hydroforming catalyst 


high temperatures, ex 
act temperature control in regenera 
tion is important in maintaini 


talyst activity 


The potential advantages of Fluid 
ver fixed bed systems of hydroforn 
ing have been demonstrated by the 
research work of the Standard Oi! 
Development Co t was reported 
Table 1 compares Fluid results on a 
mixed base heavy naphtha with fixed 
bed hydrotorming with 2a minimum of 
precracking and an active gel molyb- 
1a catalyst, for SS Research octane 
10-lb) RVP gasolines. When 
comparing gasoline yields for the 
Fluid and fixed bed processes, there 
was found to be a 5.5 vol.‘; advant- 
age for the Fluid for 95 octane num- 
ber 10-lb. RVP gasoline. This super- 
iority was said to be due apparently 
to the suppression of light ends for- 


mation, since the production of both 
butanes and C. and lighter is signi- 
ficantly less in the Fluid operation 
Carbon yields, on the other hand, are 
0.6-1.0 wt.(> higher for the Fluid case 
for this same naphtha. This was said 
to represent no serious drawback be- 
cause of the catalyst regeneration 
method used 
The investment savings possible 
through Fluid hydroforming were 
established by comparing the cost of 
a Fluid design employing 200 psig 
and 900 F. temperature with that for 
a modern fixed bed unit. Although 
data for both processes were available 
only on a low octane number mixed 
base naphtha, with a normal molyb- 
dena-alumina gel hydroforming ca- 
talyst, the improvements shown by 
the Fluid technique are believed to 
be representative of those which 
would be obtained for other catalysts 
and naphthas when producing high 
octane number gasolines of low Reid 
vapor pressure. Other catalysts are 
available, it was stated, which give 
superior yields to molybdena-alumina 
Comparative investment and oper- 
ating costs for 10,000 b d Fluid and 
fixed bed units when operated on 
mixed base naphtha to give a prod- 
uct of 95 Research octane, clear, wert 
given as follows in the paper 
Fluid bix 
$7 


Tota mm 7 
nitial Cata Cost $285,000 
Yield, 10-Ib RVP 
40 


The study of the comparative cost 
of hydroforming with other processes 
included consideration of the cost 
of conventional thermal reforming as 
an alternate process. For the quality 
of gasoline required, it was stated 
that catalytic polymerization equip- 
ment would be required to recovet 
the propylenes and butylenes as paso 
line, in order to give a satisfactory 
vield-octane number relationship. This 
would involve gas recovery and the 
eatalytic polymerization equipment in 
addition to the conventional thermal! 
coil with rerun stabilization 
towers 

For production of 10,000° b sd ot 
95 leaded Research octane number 
10-lb. RVP gasoline (2cce, TEL) this 
equipment would cost about $4,000,- 
OOO and about 12.000 b sd. of feed 
naphtha would be required, as com 
pared to 10,000 b sd. for hydroform- 
ng with field butane available. The 
high investment and low yield of the 
thermal process makes Fluid hydro- 
forming an important factor in future 
refinery operations, it was stated 


And Another 


Earlier last month, a third new 
catalytic reforming process Was an- 
nounced Houdriforming devel- 


opment of the Houdry Process Corp 
it is a fixed bed operation Data 


from pilot plant runs are presented 
in the following story 
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PILOT PLANTS in 


been carried out. 


HOUDRIFORMING 


By C. G. KIRKBRIDE 
Vice Pesident, Research and Development 
Houdry Process Corp., Marcus Hook, Pa. 


i Houdriforming is a new catalytic reforming process developed by the 
Houdry Process Corp. for converting petroleum naphthas to aromatic gaso- 
concentrates and high octane gasoline. 


The process is non-regenerative, although for flexibility of operation 
and for protection in case of plant operating errors the catalyst can be 
regenerated in place. 

First details on the development were disclosed last month in a paper 
presented before a joint regional meeting of the American Institute of 
Chemical Engineers and American Chemical Society in Tulsa. The complete 
paper follows. 


pret cimatid is a catalytic The process is non-regenerative, al- 

i process for reforming petrcieum though for flexibility of operation and 
naphthas to aromatic concentrates for protection in case of error in op- 
and high octane gasoline. Dual-func eration the catalyst can be regener- 
tion catalysts have been developed ated in place. The process is in an 
for this process. These catalysts are advanced state of pilot plant cevel- 
very selective for (1) the dehydro- opment. Detailed process design and 
genation of C. ring naphthenes, (2) mechanical engineering for commer- 
the dehydro-isomerization of alkyl cial scale operation are underway 
eyclopentanes, and (3) the isomeriza- The selective transformation of the 
tion of normal and slightly branctied constituents of naphthas’ without 
paraffins into highly branched par- cracking has been the object of re- 
affins. Essentially no hydrocracking forming for many years. Thermal re- 
occurs and, therefore, sudstantial'y forming‘), hydroforming and exut- 
pure hydrogen (976+) is produced. alytic reforming processes employ- 
The catalysts are not affected by sul- ing platinum catalysts'*’ have shown 
fur compounds including thionhene the trend for more specific reactions 
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FIG. 2 (above)—“multibed adiabatic” unit 


which part of the development work on 


the new “Houdriforming” catalytic reforming process has 


FIG. 1 (left)—“isothermal” unit, and 


A New Continuous Process for Reforming Petroleum Naphthas 


In the experimental work to be pre- 
sented, the effect of changing cat- 
alyst properties will be discussed 

Houdriforming is capable of the 
production of maximum yields of 
benzene, toluene, and xylene from 
specific fractions of a crude. Produc- 
tion of benzene and toluene will be 
discussed from an experimental and 
theoretical viewpoint. The production 
of high vields of high octane gaso- 
lines from straight run naphthas by 
Houdriforming will then be discussed. 
The isomerization function of the cat- 
alyst in addition to the dehydrogena- 
tion function permits the reforming 
of low octane naphthas to high yields 
* product of very high octane 


Houdriforming for Aromatic 


Experimental: The Houdriforining 
process can be visualized by consid- 
ering typical pilot plants in the Hou- 
dry Laboratory shown in Figs. 1 and 
2, and the simplified flow diagram, 
Fig. 3. These pilot plants represent, 
respectively, “isothermal” and ‘“multi- 
bed adiabatic” units 

In life tests (30-50 days of contin- 
uous operation without regeneration 
or loss of catalyst activity) in multi- 
bed adiabatic units, different charge 
stocks were processed at widely vary- 
ing conditions over the same catalyst 
A charge stock comprising a 150-220 
F. cut of an East Texas type naph- 
tha was used as a base stock and was 
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Houdriforming 


FIG. 3 Simplified flow diagram for the Houdriforming process 


run periodically at fixed conditions to 
check the catalyst activity. The prop- 
erties and composition of this stock 
are presented in Table 1 

The availability of naphthenes~in 
this charge stock would allow a Stoi- 
chiometric yield of 48.4 volume ‘; 
aromatics based on the charge; this 
includes the aromatics originally pres- 
ent in the charge. Stoichiometric con- 
version of the naphthenes, as will be 
evident later, is not directly attain- 
able because of thermodynamic equi- 


_ TEMPERATURE PATTERN IN 
HOUDRIFORMING REACTOR 


FIG. 4 (left)-Temperature pattern for the houdriforming reactor. 
(right)—Equilibrium for East Texas type naphtha 
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librium considerations 

The yields of aromatics produce: 
from this charge stock are summar- 
ized in Table 2. The yield of aromat- 
ics increases to very high levels as 
the severity of operating conditions 
is increased. A_ significant fact is 
that the hydrogen recycle gas and 
off gas from the unit consists of 
97.5-98.5 volume ‘; hydrogen at all 
conditions, In this operation gas sepa- 
ration was effected in a simple pres- 
sure separator at atmospheric tem- 


950°F H,OIL =4MOLE 


NO CRACKING OR OLEFIN 
FORMATION 


PARAF FINS 


BENZENE 
CYCLOHEXANES 


TOLUENE 


and FIG. 5 


perature. The yield of hydrogen is 
better than 90°; of theoretical based 
on conversion of naphthenes to aro- 
matics. These facts indicate that the 
catalyst is very selective and pro- 
motes very little hydrocracking at 
the operating conditions employed. 

The base charge stock described 
previously was processed at a fixed 
set of conditions. Check runs wer 
made with this stock at the saine 
conditions after eighteen, twenty-four, 
and thirty-five days of continuous op- 
eration. No change in the activity of 
the catalyst could be detected at any 
of these check intervals. For the in- 
vestigation of process variables, a 
multibed adiabatic unit has been used 

The same unit has been used to 
obtain engineering design data. Typi- 
cal of the type of information ob- 
tained is the temperature pattern for 
the first reactor shown in Fig. 4 
Similar patterns prevail in succeed- 
ing reactors. However, the tempera- 
ture drop decreases for each suc- 
ceeding reactor as will be seen later 

Other stocks investigated have in- 
cluded C, fractions containing up to 
57°; methyl cyclopentane. In addition 
to quantitative dehydrogenation otf 
eyclohexane present, major propor- 
tions of the methyl! cyclopentane have 
converted to benzene, depending on 
severity of operations and nature of 
feed. 

Theoretical: Thermodynamic con- 
siderations are significant in aromat- 
ics production because they limit the 
products which can be attained under 
the various operating conditions 

Consider the two reactions involved 
in benzene formation 


(1) 
‘eyelohexane) = C,H, + 3H 
(pH.)> (pC.H,) 


(pC. Ayo) 


K ‘1 
106 at 950 F 


(2) 
Coy. (cyclohexane) = C,H, 
(methyl cyclopentane); A, 
Pmethyl cyclopentane 

12 at 950 F 
Pcyclohe cane 


Phe pressure of hydrogen obviously 
has a very powerful influence on the 
C,H, to C,H, mole ratio the 
product and indeed, in the pressure 
range studied, is the limiting factor 
for benzene production at a given 
temperature. It is evident from Fig. 
5 that at pressures above 300 psi. the 
equilibrium amount of benzene falls 
off rapidly, while the amounts of 
eyclohexane and cyclopentanes con- 
commitantly increase. On the other 
hand, the equilibrium toluene = con- 
centration remains high to a much 
higher pressure than for benzene. 
Fig. 5 is based on thermodynamic 
data from API Project 44‘) and rep- 
resents the equilibrium condition for 
an East Texas type naphtha at a 
H,, oil mole ratio of 4 at 950° F., 
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Houdriforming 


TABLE 1—Inspection of Base Charge 
Stock for Aromatic Production 


Boiling Range* 150-220" F 
(iravity API 
Distillation, ASTM 

IBP F 162 

Ww 

m0 

204 

Dory Point 215 
Compositior 

Benzene 1s 

uene 4.2 

Me Cyclopentane | 

Cy hexane 43 

Dimethy Cyclopentanes 9.2 

Methyl! Cyclohexane 22.7 

Paraffir 2.7 

* Temperatures are the t points during 
preparation of this stock using a 20 plate dis 


la mn ¢ amr 


olefin formation not being permitted 
Under the present circumstances 
pressures may be substituted for 
fugacities satisfactorily 

Temperature affects the several 
equilibria to a critical degree. This 
is shown by Fig. 6 in which is 
presented (for a H,, hydrocarbon mole 
ratio of 5 and a total pressure of 5u0 
psi.) the relative amounts of benzenc- 
cyclohexane and benzene-cyclohexane- 
methyl cyclopentane. It is evident that 
isomerization to form methyl cyclo- 
pentane offers an important reaction 
from the standpoint of benzene yield 

The maximum yields obtainable in 
adiabatic operation can be calculated 
on the basis of thermodynamic equi- 
librium, the heat of reaction, and the 
heat capacity of the reaction con- 
stituents. Dehydrogenation of naph- 
thenes is highly endothermic and this 
heat is supplied by the sensible heat 
of the reaction constituents. A  tem- 
perature-conversion line can be cal- 
culated, starting at reactor iniet con- 
ditions of temperature and con:posi- 
tion. When plotted on the same figur: 
as the equilibrium composition, this 
line will intersect the equilibrium iine 
at a point which then represents the 
maximum amount of aromatics ob- 
tainable in a single adiabatic reactor 
This is shown in Fig. 6 for cyclo- 
hexane dehydrogenation with a reac- 
tor inlet temperature of 925° ¥* 

In actual operation, dehydrogena- 
tion and isomerization reactions of all 
the naphthenes to respective aromat- 
ics must be considered. Heat carried 
by paraffins is substantial. The adia- 
batic operating lines and thermody- 
namic equilibrium for the stock, spec- 
ifications of which are given in Ta- 
ble 1, are shown in Fig. 7. The ef- 
fect of reactor inlet temperature and 
number of reactors is clearly illus- 


DEHYDROGENATION OF CYCLOHEXANE 


FIG. 6—Dehydrogenation of cyclohexane 


trated. It was found experimentally 
that individual reactor operation of 
Houdriforming followed closely the 
theoretical adiabatic operating lines 

Ordinarily the process is non-re- 
generative for the production of aro- 
matics from a single wide cut charge 
stock. However, for most severe con- 
ditions on unusually wide boiling 
range charge, a catalyst deposit may 
accumulate slowly and the ability of 
the catalyst to be regenerated pro- 
vides maximum flexibility. Thus a 
non-blocked out operation can be em- 
ployed for the simultaneous produc 
tion of benzene, toluene, and xvlenes 


Gasoline Production 


Upgrading of motor gasoline by 
Houdriforming is accomplished by 
four reactions: conversion of six- 
membered ring naphthenes to aro- 
matics, dehydroisomerization of alxyl 
cyclopentanes to aromatics, isomeri- 
zation of straight chain or slghtly 
branched paraffins to highly branched 
paraffins, and desulfurization of 
naphtha which improves the lead re- 
sponse. The isomerization function of 
the catalyst for converting low o 
tane paraffins to high octane 
branched chain paraffins is of great 
importance in attaining the high yield 
of high octane reformate 


TABLE 2—Houdriforming Operations Processing a 150-220 F. East Texas Type 
Naphtha for Benzene and Toluene Production 


liquid Product C,-Free, Vo 
\romatices in Liquid Product, V 
Conversion f Naphthenes to Aromatics 
Init Off Gas Produced, SCF Bb! 
Hydrogen Content of Off Gas, Vol 


f Charge 


Order of Increasing Severity 
2 4 


3.2 “1 

is 
7 
1160 1360 
s a7 


Conversion of naphthenes to aro- 
matics improves the octane rating 
only in the case of higher boiling 
naphthenes, Thus, the conversion of 
methyl cyclopentane and cyclohexane 
(F-1 blending value 107 and 110, 
resp.) to benzene (F-1 blending value 
99) actually involved a loss of blend- 
ing number octane, while the con- 
version of dimethyl cyclohexane to 
xylene increases the blending octane 
number from 68 to 145. In employing 
Houdriforming for motor gasoline 
production it is, therefore, desiraple 
to use only feed stocks which have 
been fractionated to include the max- 
imum amount of naphthenes in a 
boiling range in which octane im- 
provements can be obtained. 

In Fig. are shown octane-yicld 
relationships for an East Texas type 
naphtha after Houdriforming under 
different operating conditions with 
different catalysts. The specifications 
of this naphtha are given in Table 5 
Curve A, Fig. 8 represents results 


TABLE 3—Inspection of Charge Stock 
for Gasoline Production 
(Kast Texas Type Naphtha 


Boiling Range Ns 


Olefins 
Naphthene 
Aromatics, V 

Octane Number: F-1 Clear 
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J 
5 100 TO MCF 
— 
~ 
80 + Q 
we 
60 y 
/ 
700-750 800 850 900 950 
| 
Gravity \PI 
Distillation, ASTM 
IBP, 188 
10% 215 
232 
40 317 
Dry Point 
Sulfur 
Paraffins, \ 4 
1.2 
4 F-1 3 cc. TEL 76.6 i 7 


Houdriforming 


ADIABATIC OPERATION OF HOUDRIFORMING UNIT “EAST TEXAS® NAPHTHA 


CATALYSTS A,B AND C 


Xe 


FIG. 7 (above)—Adiabatic operation of Houdriforming unit, and 


FIG. 8 (right)—Houdriforming of 180 —370° F. East Texas crude + ASO While 


obtained with a commercial molyb- all operating conditions and catalyst tion of external poisoning by impuri- 
dena-alumina hydroforming Catalyst C under mild conditions give prod- ties in the feed stock. With proper 
and shows how hydrocracking lowers ucts to which outside butane must control of these no loss in activity 
vield without corresponding octane be added. Butane produced in Houdri- has been experienced in pilot runs 
gain. Also a type of hydrocracking forming and the outside butane re- Houdriforming is a continuous cat- 
occurs with this catalyst which causes quired thus compensate for most or alytic reforming process which is ap- 
catalyst deposit formation requiring all of the volume loss suffered in plicable to the production of aromat 
frequent regeneration. Curves B and converting the naphthenes to aro ics as well as to the production of 
C were obtained with diferent Houdri- matics. Indeed, as shown in Table 4, high octane number gasolines. A dual- 
forming catalysts; B has only a de- the 10 lb. RVP gasoline may amount function catalyst has been developed 
hydrogenation function whereas C to 100 volume ‘; plus of the charge which promotes, very selectively, the 
has both dehydrogenation and isomer- when utilizing added butane conversion of naphthenes to aromat- 
ization functions. The differences be- Since outside butanes are avail- ics and low octane number paraffins 
tween these catalysts become most able in most refineries, it is very de- to higher octane number paraffins 
apparent at high octane numbers. It sirable to eliminate hydrocracking as The process is nonregenerative, al- 
is quite striking also that a 78 vol- far as possible. In the event that bu- though for flexibility of operation and 
ume ‘ yield of C 3 lb. RVP prod- tanes are required for the produc- protection in case of plant failure cat- 
uct of 97.3 F-1 clear octane number tion of 10 Ib. RVP gasoline, hydro- alyst can be regenerated in place 
was obtained with catalyst C cracking can be effected The development of the Houdri- 
All yields and octane numbers i In Table 4 are shown yields and forming catalysts is a result of th 
Fig. 8 are for C asoline octane numbers obtained by Houdri- fundamental research which the Hou- 
about 3 Ibs. RVP. Considerable out- forming East Texas type naphtha dry Process Corporation has carried 
side butane may bring the gasoline i previously described) at three sets ot on for a number of vears. Heinz 
to 10 Ibs. RVP. Overall yield and, operating conditions. These data il- Heinemann. T. H. Milliken. G. A 
to a certain extent, also octane num- lustrate how an increase in severity Mills, and A. G. Oblad are primarily 
bers are thereby raised. Catalyst C of operating conditions will raise oc- responsible for the success of this 

under proper conditions can produce tane number at expense of yield. At program 
enough butane to obtain 10 Ib. RVP desirable operating conditions the us- It is appropriate that credit be 
gasoline. However, catalyst B under able catalyst life is principally a func- given to J. C. Dart. J. W. Schall, T 
A. Burtis, and D. H. Stevenson for 


TABLE 4—Houdriforming of East Texas Type Naphtha the successful pilot plant development 
185-368 F-1 Clear 51.2 F-1 } TEL 76 The contributions of other staff 
Condition Condition C endition members are also acknowledged 
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EXPANSION 


Refining In 


dustry's Expansion Plans 


List of 122 projects recommended by PAD calls for 
investment of over $550,000,000 in new plants 


EFINING companies in the U.S 
and a few closely affiliated con- 

cerns are planning to spend over 
$550,000,000 of their own money for 
new processing and other facilities 
needed in the nation’s mobilization 
effort. The only government aid they 
seek 1s the benefit of the plan for 
accelerated amortization of the prop- 
erties for tax purposes, as provided 
in the present Revenue Act. Over 60 
oil companies, large and small, major 
and “independent,” are participating 
in the program 

This plant construction program, 
as recommended by the Petroleum 
Administration for Defense, includes 
basic refining facilities which will 
add over 500,000 bd to the crude 
charging capacity of U. S. refineries 
It will increase cracking capacity 
by over 165,000 b d, almost all of it 
catalytic cracking. Catalytic reforming 
units projected total over 90,000 bd 
eapacity, and catalytic polymeriza- 
tion over 7000 bd. Table 1 gives 
the data on the proposed basic re- 
fining facilities, by refining districts 
This portion of the program calls for 
oil company expenditures in the U.S 
of almost $410,000,000 

In addition to the basic refining 
units, the oil industry program in- 
cludes facilities for essentially mili- 
tary materials. Those for making 
aviation alkylate and special alkyla- 
tion feed facilities, as proposed, will 
cost nearly $32,000,000 and provide 
for 23,000 b d of product output. Dis- 
tribution of facilities by re- 
fining districts is shown in Table 2 

Some 13 units are in- 
cluded in the program, at a total cost 
of over $27,000,000, and providing 
20.000 bad production of 
benzene, toluene and aromatic base 
stocks. Data on these units is given 
in Table 3 

Supporting facilities for the refin 
‘rs’ defense 


these 


aromats 


for nearly 


such as for 
catalyst manufacturing and increas- 
ing the production of tetraethy! lead 
fluid for aviation gasoline, and term- 
inal facilities, add another $84,674,000 
to the cost of the program. The total 
cost of the program for plants in the 
U. S. is $553,182,000 covering pro- 
posals made from Oct. 3, 1950, to 
May 11, 1951. The official figures as 
sent to Congress by PAD call for 
company expenditures of $570,917,000 
This includes, however, $17,735,000 
for basic refining and special facili- 
ties of the Puerto Rican Refining 
Co. in Puerto Rico, which is not in- 


program 
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cluded in the above compilation. Not 
all the projects as recommended by 
PAD for fast tax writeoff have as 
yet been approved. Table 4 gives a 
complete listing of all the projects 
recommended 

Some 53 U. S. oil companies are 
participating in the refining 
program, which calls for 
the building of 70 units in the U. S., 
of which two are natural gasoline 
plants and 5 are related facilities 
such as storage, loading and shipping 
installations, the remainder being re- 
finery processing units. Projects of 
the so-called independent companies 
in the basic refining facilities pro- 
gram number around 35, at a pro- 
posed cost of around $130,000,000, as 
compared with a total estimated cost 
of $409,605,803 for the proposed 
basic facilities. Crude charging ca- 
pacity of the proposed plants of in- 


basic 


facilities 


dependent companies is around 175 
000 b d and catalytic cracking capac- 
ity about 100,000 as compared 
with 507,966 total crude charging 
capacity and 448,720 catalytic crack- 
ing capacity. The proposal of one in- 
dependent company calls for an ex- 
penditure of over $22,000,000 for a 
plant to charge 30,000 b d of crude 
and to catalytically crack around 
bd 

Most of the proposed plants for 
basic refining facilities are located 
in the middle and southwestern sec- 
tions of the country, as seen fron 
Table 1 Relatively few plants are 
programed for the East Coast re- 
fining areas and they are mostly of 
large capacity. Only one plant is 
proposed for the Rocky Mountain 
area, but this district already has had 
its refining capacity materially in- 
creased within the past two years 


TABLE 1 


Basic Refining Facilities in U.S. Recommended by PAD for Accelerated 


Amortization 


Ketining ( rude ¢ 


District 


No. of 
Miants 


stimated 
Cost. 


Capacity, b d ——— 


ataly the 
Voly'n 


( atalytic 
Keforming 


ataly tie 
racking 


Thermal 
( racking 


TABLE 2—Aviation Alkylate and Spe- 

cial Alkylation Feed Facilities in the 

U.S. Recommended by PAD for Ac- 
celerated Amortization 


(apacity. b d 
Aviation Iso 
Alkylate® butane 


Refining No. of 
District Plants 


Estimated 
Cost, 


Table 4 appears on the next 
three pages. It gives a com- $ 
plete list arranged by com- 

pany name, of all projects which 
PAD has recommended for accel- 
erated amortization, with details 
ost and type and capacity 
of facilities to be built. The ta- 
ble was compiled from informa- 
PAD 


as to 


tion made available by 


TABLE 3-Benzene and Aromatic ‘“Avgas’’ Blending Stock Facilities in the U.S. 
Recommended by PAD for Accelerated Amortization 


No. of 
Viants 


tefining 


Pstimated 


Capacity, b d 
Benzene Toluene Aromatic 


Ka 


ee, 
mee 
hatha 
q 
5 
Topping 
: 27 130.118.6603 660 420 4.331 
1956 ,055.454 174,00 224, 600 12,605 1,568 
r 10 605.80 107.466 145.720 18.604 315 7.181 
11.120 366 7.471 
1 1.320497 12,249 197 
1000 bod of hyd dimer equ 
KvVinte 
: 
Chemic grade 
ae t ene and ene entrate 
607 
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CO-CHAIRMEN of the group sessions on Analytical Research at the recent API 
Refining Division meeting—C. E. Headington, Atlantic Refining Co. (left), and 


E. L. Baldeschwieler, Standard Oil Development Co. 


New Research Techniques, 
Equipment Reported to API 


N®* and improved research and 
control laboratory methods of 
test were presented at two sessions 
April 30 on Analytical Research at 
the API Refining Division meeting in 
Tulsa. Fifteen papers were given at 
the sessions under the auspices of the 
Division's Committee on Analytical 
Research. 

The techniques reported do not in- 
clude quality tests on finished prod- 
ucts, which is the province of Commit- 
tee D-2 of the American Society for 
Testing Materials. They are not to 
be considered as API standard or 
approved methods, but rather as im- 
proved tools for analysis of refinery 
stocks and intermediate products in 
oil company laboratories. 


Limited preprints of the individual 
papers given at the Symposium are 
available to readers through the API 
Refining Division headquarters in 
New York (50 West 50th St.). Ar- 
rangements are also being made for 
later publication of the papers in 
journals of the American Chemical 
Society. Titles of the papers given 
at the April 30th meeting, and brief 
abstracts, appear below. 

“The Quenched Electrode Procedure 
in Spectrographic Analysis as Applied 
to New Detergent-Type Oils.” (Re- 
port of Subcommittee on Emission 
Spectrography of Committee on An- 
alytical Research, API Division of Re- 
fining). R. O. Clark (Chairman), 
Gulf Research and Development Co., 
Pittsburgh 


Results of cooperative investigation of 
jue d electrode technique for the spe 
her i] analysis f ibricating oils for the 
antita ermina etal 
nte t ermine f the scope of the 


be extended 
“Characteristics of the Spectro- 

graphic-Arc Emission of Metal Con- 

taminants in Cracking Catalyst”, E. 
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L. Gunn, Humble Oil and Refining 
Co., Baytown, Texas. 


f the spectrographic excita 
ties if contaminant and 
standard elements in cracking 
catalysts by the moving plate technique 

“Spectroscopic Determination of 
Vanadium in Residual Fuel Oils”, J 
W. Anderson and H. K. Hughes, So- 
cony-Vacuum Laboratories, Brook- 
lyn. 

Method for the direct ashing of residual fuel 
nls and for the spectroscopic quantitative 
determination of vanadium in the ash with 
the u of a titanium internal standard 
“Determination of Iron in Used 
Lubricating Oils by Spectrochemical 
Analysis”, John Hansen, Paul Skiba 
and C. R. Hodgkins, Esso Laborator- 
ies, Research Division, Standard Oil 
Development Co. Linden, N. J. 
the quantitative spectrochem 

iron content of used 

‘additive and = non-additive 
om gasoline or diesel engines 


“Spectrographic Analysis of New 
and Used Lubricating Oils”, G. M. 
Gambrill, A. G. Gassmann and W. R. 
O'Neill, Ethyl Corp., Detroit. 


graphic me 
technique f 

idd barium 4 

r new lubricating 

jue ises ar ating d electrode for de 
termination of lead ron and the 1dditives 


“Testing Used Lubricating Oils for 
Normal Pentane and Benzene Insol- 
ubles”, J. S. Wiberley, R. K. Sieg- 
friedt and L. J. DiPaola, Socony- 


Proposed semi-micro modification of ASTM 
Method Ds93-50T, the apparatus being scaled 
to use 1 I-gm sample of ] nstead fa 
T sample n-buty!] diethar 
imine added ir a fixed quantity in the 
lete natior f both pentane and benzene 
bles 


“The Determination of Oil Content 
of Refinery Waste Waters; Benzene 
Extraction Semi-micro Method”, 
A. F. S. Musante, Sun Oil Co., Phila- 
delphia. 

\ rapid wet extraction method in which the 
solvent is removed from the extract by dis 
tillation thus avoiding the losses resulting 


tion of Total Alkyl Benzenes in Se- 
lected Crude Fractions”, by John F 
Kinder, Research and Development 
Dept., Sinclair Refining Co., Harvey, 
Il. 

An application of ultraviolet inalytical 
methods for a rapid de nination of total 
iromatics in petroleum crude cuts having a 
boiling range of 200-400° F 3asis of the test 
is the use of an average aromatic absorptivity 
calculated it 1 wave length of 215 milli- 
microns 

“Direct Determination of Oxygen 
in Organic Compounds by an Unter- 
zaucher-Manometric Method”, by 
Joseph Holowchak and G. E. C. Wear, 
Esso Laboratories Research Division, 
Standard Oil Development Co., Lin- 
den, N. J. 

\n apparatus and procedure for the direct 
determination of oxygen in organic compounds 
by a manometric modification of the Unter 
zaucher carbon-reduction method 

“Determination of Oxygen in Or- 
ganic Material Application to Petrol- 
eum Products”, by Morris Dundy and 
Ervin Stehr. Beacon Research Labora- 
tories, The Texas Co., Beacon, N. Y 

\ gravimetr procedure is described whict 
precludes the interference due to extraneous 
odine which, under the Unterzaucher method 
gives erroneously high results for oxyger 

“The Polarographic Determination 
of Dissolved Oxygen in Petroleum 
Fractions”, by Maynard E. Hall 
Technical and Research Divisions, 
Refining Dept., Humble Oil and Re- 
fining Co., Baytown, Texas. 

A polarographic procedure for the determina 
tion of dissolved oxyger n gasoline base 
stocks. finished motor gasoline, catalytic feed 
stocks and individual hydrocarbons 


“Infrared Spectrophotometric De- 
termination of Oils and Phenols in 
Water”, by R. G. Simard, I. Hase- 
gawa, W. Bandaruk and C. E, Head- 
ington, Atlantic Refining Co., Phila- 
delphia. 


Ar nfrared method 
small amounts f 
waste water The 

t enth part per m 
10 parts per b Ww 
termined wit! accuracy 


“Correlation of Infrared Spectra of 
-araffins, Olefins and Aromatics 
with Structural Groups”, by H. L. 
MeMurry and Vernon Thornton, Phil- 
lips Petroleum Co., Bartlesville 


From the pectra f 
ilkylbenzenes ntained 
nfrared Spectra Tata 
band ntensities have beer 
tables and graphs to aid 
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FIG. 1—Simplified flow diagram of commercial visbreaking unit 


Visbreaking High Vacuum Residua 


New approach to disposal of high viscosity residuum 
involves application of radiant type heater’ 


By J. G. ALLEN, D. M. LITTLE and P. M. WADDILL molecular size increases. The prob- 
oi a lem then was not whether the vac- 
Phillips Petroleum Co., Bartlesville, Okla. uum residuum could be thermally 
cracked, but whether this could bi 


done without prohibitive coil cok- 
HILLIPS PETROLEUM CoO. has uum residuum, fuel oil yields are 


ing: heavy residua are notorious 

recently placed in operation a “su- greatly reduced over those obtained coke producers in cracking coils. To 

per vacuum” unit operating in the by cutting back the residuum to fuel our knowledge no one in the refining 

range of 100 microns (0.1 mm. Hg oil specifications, In addition, higher industry, past or present, had com- 

abs. pressure) to 800 microns (0.8 yields of catalytic cracking feed- mercially visbroken a residuum so 
mm.) with encouraging results. Al- stocks are produced, resulting in in- ; 


viscous, so completely stripped of gas 


though the commercial equipment still oil, such as we were contemplating 


is under development, high yields of 
clean gas oil have been produced 
| from charge stocks having 12%, to 
| zero of material boiling below 1000 
F. and representing significant por- 
tions of the original crude charged 
feductions in residual fuel yields ex- 


coeding 3’ 


creased gasoline and distillate yields 


The proposal for installing a cata- 
Iytic cracking unit at one of our re- Pilot Plant Visbreaking 
fineries initiated a study of the vari- 
ous feed preparation methods, Lab- 
oratory inspection characterized 
erude as containing only 1 or 2 vol.- 

asphalt 3ench scale catalytic 
cracking tests indicated that the en- 
tire fraction of the crude boiling be- 
tween 400° F and 11 LV‘;, or pos- possible at cold oil velocities of 2 ft 
sibly even 6 LV crude bottoms per sec, than at 0.3 ft. per sec, The 
could be utilized as feed if it could most severe cracking attained with- 
The application of “super vacuum be produced as a clean, low carbon 
to recover heavy hydrocarbons from residue stock ted 48.8LV"% of the charge to mate- 
crude presents the problem of dispos- However, it also was realized that rial boiling below 950° F. This tem- 
vacuum reduction of the crude to 6 perature Was chosen because 950° F 
or 11 LV‘; bottoms would result in closely approximated the initial point 
the production of a high viscosity of visbreaker charge. 
vacuum residuum, This vacuum tar, 
although representing a relatively low 
percentage on crude, when cut back 
to fuel oil viscosity specifications 


niques Which will avoid settling of the would be a considerable volume of vacuum reduced on pilot plant equip- 
blend from lack of compatibility of i ‘ould be essentiallv a vir ment o resk m representing - 
the stocks LV and 5.8 LV‘ of the crude, re- 
, gin, paraffinic stock, it was believed spectively. The 11.7 LV‘; crude resi- 
that by mild thermal cracking vis- duum was prepared at 3.5 mm, Hg 
breaking fuel oil yields could be absolute pressure and a flash tem- 
reduced and additional catalytic perature of 765° F, and the 5.8 LV‘; 
ushers presented at cracking stock produced residuum at 70 microns (0.07 mm.) 
pan an Inst _— It is generally accepted that stab- and a flash temperature of 780° F 
Aaneas City 
ility against heating decreases as The third residuum for visbreaking 


Pilot plant operations were suc- 
cessful in visbreaking super high vac- 
uum tar, being primarily dependent 
on radiant type heating with high, 
uniform heat transfer rates and high 
oil velocities through the coil. Higher 
conversion and less coil coking wer 


based on crude have been 
achieved over conventional processing 


the resulting gas oil constituting an 
excellent charge stock for catalytic 
cracking 


out excessive coke formation conver- 


ing of the high viscosity vacuun 
residuum. The obvious solution of 
blending back the residuum with low 
viscosity oil to fuel oil specifications 
may not be the best choice, not only 
because it degrades the fluxing oil 
to fuel oil level but requires selecting 
eut back stocks and blending tech- 


Pilot plant and bench scale vis- 
breaking tests were run on four dif- 
ferent charge stocks. Two stocks wer 
from a paraffinic base Texas crude, 


3y visbreaking, or mild thermal 
cracking of the high viscosity vac- 


ondensed by the 
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Visbreaking 


tests was entirely different, being pre- 
pared from an _ intermediate base 
crude, highly asphaltic in contrast 
to the Texas crude, with an estimated 
asphalt content of less than 2*;. 

Characteristics of the three charge 
stocks are shown in Table 1. These 
data show the residua do not have 
characteristics to recommend them 
as cracking stocks. All have initial 
boiling points of approximately 1000 
F. or higher; viscosities range from 
100 to 1000 Saybolt Furol at 210° F 
Carbon residues of 10 to 17 wt.-% 
forewarn of coking difficulties. 

It also is notable that the API 
gravity could be misinterpreted, par- 
ticularly in the case of the Texas 
crude residuum. Although the Texas 
crude residuum represented only 5.8 
LV‘; crude bottoms and was higher 
boiling than the intermediate base 
crude residuum, its API gravity was 
14.7 compared to 6.9 for the inter- 
mediate base residuum, which repre- 
sented 47.2 LV‘ on crude, This con- 
trast emphasizes the paraffinicity of 
the Texas crude bottoms and_ the 


naphthenic character of the inter- 
mediate base bottoms 

The fourth residuum for visbreak- 
ing tests was a vacuum-reduced, 
cracked residuum reported in Table 3 

Visbreaking tests on the 11.7 and 
5.8 LV Texas crude bottoms and 
intermediate base crude residuum 
were run in pilot plant and bench 
scale equipment, with yields and lab- 
oratory tests summarized in Table 
2. Comparing visbreaking of the two 
residuums from Texas crude shows 
that, for the same conversion (i.e., 
the same yield of 900 F. and heav- 
ier), the percentage yields on the 
charge from the 5.8 LV crude bot- 
toms is substantially the same as the 
percentage vields from the 11.7 LV‘, 
bottoms. The small differences indi- 
cate that the 5.8 LV‘, bottoms pro- 
duces a little more gas, slightly less 
gasoline and about the same amount 
of gas oil. 

The table shows tests at a 40°; 
conversion for a direct comparison 
with the intermediate base crude: 
tests at 50°) conversion, however, 


show this same relative comparison of 
the two Texas residuums. It also is 
reported that operability on the two 
Texas stocks was about the same 
The intermediate base residuum 
showed a considerably greater coking 
tendency than the Texas bottoms 
Initial attempts to visbreak it were 
unsuccessful. The use of a coil diluent, 
however, in the form of 15 Ib. of 
water per bbl. of residuum charge, 
alleviated coil coking so that several 
runs at 40 LV“ conversion were at- 
tained. Further attempts to increase 
conversion substantially above 40° 
and decrease the vield of 900) F 
and heavier have resulted only in in- 
creasing gas and gasoline yields at 
the expense of the gas oil yield 
Laboratory tests also contrast the 
character of the Texas and intermedi- 
ate base crude stocks. The relatively 
low API gravity and low aniline 
point of gas oil from the intermediate 
base residuum indicate presence ot 
ring hydrocarbons, while the higher 
API gravity and aniline point otf 
Texas residuum gas oil emphasize 


ime Per cent of the Crude 11.7 


TABLE 1—Pilot Plant and Bench Scale Visbreaker Charge 
Stocks (Virgin Residuums) 


Texas Crude 


Vo ot the 
12 Viscosity. 
01 Viscosity, SFS 
‘arbon Residue 


Por 


nt k 


* Water injection in coil at rate of 15 Ib 


TABLE 2—Comparison of Pilot Plant and Bench Scale Yields 


for Visbreaking of Various Crude Residuums 30 
Intermediate 
Gray County, Texas Crude Base Crude 
LV LV LV WV 
of of of of of 
Charge Crude Charge Crude Charge 
Visbreake *harge 11.7 17.2 
Vields 650-000) F Ga 
Butar ind Lig 2.71Wt F ind hea 


> Reduc 
et 


Residue 


Product Characteristics 


(easoline 


TABLE 3—Pilot Plant Visbreaking of a Vacuum Reduced 
Cracked Residuum 


Gray County, Intermediate Operating Conditio ; 
Base Crude inl tempera F at 
‘ 1 temperature (Coked 


LV‘, of LV‘, of 
Charge rude 


foo 650-900 $900 A heavier 


a 
. 
be 
ty 
re 
Voh 
Viscosity, SFS @ 122° F ft 14 
y sec 
Viscosity, SFS 210 F 
Carbon Residue (Ramsbottom), Wt 
Softening Point «Ring and Bally,  F 129° ¥ 1321 
Sulfur. Wt 0.77 62 
BS&W “2 wr 14.5 
Gravity API 17s > 
Gravity \PI 12 
Vacuum Distillation scorrected to 760 mir 
IBP 
> 
4 
LV blend 127 
(Characteristic: of Products Charge itt 123° 
‘ SFS Fuel O Ihrect from Visbreaker 1 
PI ‘ Net 300 SFS Fuel Oil Reductior 
F-1 Octane Numbe Cle »2 Cutting Stock: ¢ yt vele Sts lin k 
Ga: O AVS, 
Conradson Carbon Residue 
Wr we ‘ Gas Oi Gas Oi Kesiduum 
Burea Mines Correlatior Gravity API <5 22.2 2.3 
Index 25.7 22 \niline Point 14% 146 4 
Aniline Point F sus ng 
Conradson Carbon Residue Carbon Residue Me 
Wr 0.13 (Conradsor wr os : 
Bureau or Mines Correlatior Bureau Mine hv 
Index 28.5 2.4 Correlation Index 24 
“we and Heavier Distillation, °F ‘Vacuun Va 
Softening Point IBP. 740 mm 114 132 
‘Ring and Ball) F 216 160 
Conradson Carbon Residue w 172 723 45 
wr 4 22.2 20 14s ke 
API 127 15 26s Tus Crk'd a 4 
bh) of was used ir EP 417 
this test ‘ od 2.5 , 
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FIG. 2.-Economics of visbreaking vs. fuel oil blending 


its parattinicity and better ability to 
produce suitable catalytic cracking 
feedstocks 


Visbreaking Cracked Residuum 


A pilot plant run also was made to 
investigate visbreaking cracked 
residuum. The charge was a vacuun 
reduced residuum from one. pass 
topped crude cracking of Texas Pan- 
handle reduced crude, and represented 
ipproximately 8.5 m crude 
First attempts at visbreaking were 
unsuccessful due to coil coking. How- 
ever, with a smaller coil and cold oil 
velocities of 2 ft per sec., conversion 
of 47 LV‘, of the charge to 900 F 
and lighter was obtained 

The charge, yields and product 
characteristics for this operation are 
shown in Table 3. The relatively low- 
er boiling range, lower API gravity 
lower viscosity and higher carbon 
residue of this charge stock, when 
compared with the virgin Texas resi- 
duum (Table 1) indicate this material 
has undergone some degree of crack- 
ings In general, visbreaking this 
cracked residuum required higher 
temperature and higher coil velocities 
than the Texas virgin residuum. At 
about the same conversion level, the 
eracked residuum produces a higher 
percentage of gas, gasoline and gas 
ou than the virgin residuum 


Comercial Visbreaking 


A simplified flowsheet of the high 
distillation-visbreaker Is 
shown in Fig. 1. Reduced crude repre 
senting 25 LV‘; of the crude is pre- 


heated, given an atmospheric flash 
ind charged to the high vacuum unit 
The high vacuum unit residuum, rep- 
resenting approximately 13 LV‘, of 


the crude, is char 1! to the visbreak 


er furnace through a small surge 
tank. The furnace outlet is quenched 
mmediately with gas oil and charged 
to a flash drum. The amount flashed 
is controlled by the pressure on the 
flash dru and either by gas oil or 
steam injection ahead of the flash 
frum 


The heavy residuum make ts yield- 
ed to storage off the flash drum bot- 
tom and the overhead vapors are 
charged to the bubble tower. The 
tower makes gas and gasoline over- 
head and gas oil as bottom product 
The s oil is cooled and a portion 
cycled to the furnace outlet as quench 
oil, the remainder going to storage 


The transition from pilot plant to 

mmercial operation is not always 
simple, as proved to be the case in 
this development, because of the flex- 
ibility which is not duplicable in 
commercial units. For example, the 
high ratio of heating surface to oil 
volume in the small pilot plant tubes 
is not attainable in commercial crack- 
ing coils, but is in part overcome by 
high, uniform heat transfer rates and 
high coil velocities in the commercial 
design 

The pilot operation indicated the 
following heating conditions were de- 
sirable 

1. Maximum temperature with min- 
time 

2. Uniform heat transfer around as 
Well as along the tube 

}. Some degree of freedom in con- 
trolling shape of the heating curve 

Practical factors also were desired 
in designing the heater, as follows 

1. Ability to crack refractory or 
virgin gas oils and perform other 
heating services with increased ef- 
iwiency over prior designs, in addi- 
tion to the ability to crack residual 


2. High thermal efficiency 

> Improved maintenance and oper- 

These factors, plus economy of fir- 
ng with a low percentage of excess 
air led to the selection of a specific- 
ally designed updraft radiant-type 
heater (Selas Corp of America man- 
ufactures the heater Ed.) for the 
mmmercial visbreaker. The construc- 
tion peration and performance of 
this heater has been discussed re- 
by Tate 
condensation of the paper “A 
Development in Radiant Heat- 
ing for the Petroleum Industry,” by 


Cc. C. Tate, Refining Division, Phil- 
lips Petroleum Co., including the dis- 
cussion which followed it, is pub- 
lished in this issue of PETROLEUM 
PROCESSING 


immediately following 
this present article. The paper was 
originally presented at the Western 
Petroleum Refiners Assn. 39th An- 
nual Meeting, San Antonio, Texas, 
April 1-3, 1951. -Ed.) 


Visbreaker Process Considerations 


Initial visbreaking operations were 
erratic, with frequent shutdowns. A 
major portion of the difficulties and 
downtime were written off as gain 
in experience on a new type of unit 
and operation, but the primary rea- 
son for shutdown was coil and trans- 
fer line coking. The last few tubes 
in the furnace and transfer line near 
the quench oil injection point would 
coke in a matter of two or three 
days, requiring a shutdown for coil 
burnout. Coke was found as far back 
in the coil as 14 tubes from the out- 
let 

Various innovations and processing 
changes, such as fferent quench oil 
injection fittings and adjusting the 
shape f the heating curve, were 
tried with little or no success. Even 
though visbreaking undoubtedly was 
occurring, as evidenced by the vis- 
breaker charge having a _ viscosity 
of 600 SFS at 122° F. and the flash 
drum a viscosity of 200 SFS at 122 
F., coke laydown limited the opera- 
tion to such short duration it could 
not be accepted as commercially feas- 
ible 

Eventually it was observed that the 
preheater ahead of the atmospheri 
flash unit prior to the high vacuum 
unit was cracking the vacuum unit 
charge to a considerable extent, as 
evidenced by the amount of gas and 
gasoline flashed overhead on the at- 
mospheric flash tower. The coil out- 
let temperature on the preheater then 
was 835° F. Since the pilot plant 
had shown that a cracked residuum 
would coke more readily than a vir- 
gin residuum, the coil outlet tempera- 
ture on the atmospheric preheater 
was reduced to 755° F 

The decrease in t 


mperature would 
1 to decrease the amount 
flashed in the vacuum unit, result- 
ing in the vacuum residuum to the 


visbreaker increasing as a percent 


be expecte 


of the crude. However, in compensa- 
tion, the decrease in cracking sever- 
ity on the preheater produced less 
non-condensibles and the vacuum 
unit steam jets were unloaded, so 
that the absolute pressure in the vac- 
ium flash zone decreased 3 to 4 mm 

Actually, the vacuum residuum in- 
creased only from 12 LV“ to13LV% 
f the crude A very remarkable 
change in visbreaking the residuum 
then occurred, Operating at the same 
charge rate and il temperatures at 
Which severe coking previously was 
experienced the visbreaker showed no 


sign of coking and a run of 39 days 


PETROLEUM PROCESSING, June, 1951 
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Visbreaking 


TABLE 4—Comparison of Commercial and Pilot Plant Visbreaking 


Commercial Unit Pilot Plant Product Characteristics 


Operating Conditions 
whee 


(harge stock 
*rud 


cy 


x 


of 


Charge 


Yields 


Reduction 


we 


LVS 


of of of 


(rude Charge ¢ rude 


Vilot Plant 


OSES 
822° & 


without a shutdown was made. Other 
equally successful runs have 
been made 

The charge, yields and product 
characteristics from commercial vis- 
breaking are shown in Table 4. The 
highest conversion pilot plant run 
also is shown for comparison. The 
fuel oil and gas oil yields have been 
corrected to a 300 SFS at 122 F 
residuum yield direct 
breaking operation 

It is interesting to note the differ- 
ence in charge stock characteristics 
of the pilot plant and 
init. Although the 


ise represents 


since 


from the vis- 


commercial 
charge in each 
approximately the 
percentage crude bottoms, the 
harge to the commercial unit has a 
higher API gravity, lighter front 
end, and a much lower viscosity than 
the pilot plant charge 

The difference is accounted for in 
the visbreaker 
method 


there is 


same 


feed preparation 
In actual refinery operations 
little doubt that cracking 
heavy hydrocarbons occurs 
not only in the atmospheric flash pre- 
heater but also in the crude topping 
init. Conversely, the pilot plant feed- 
k was prepared on a small scale 
unit with no 
tion 
The data of 
mercial 


f very 


appreciable gas produc 


Table 4 show 
visbreaking to be very ef- 
fective in reducing residual fuel oil 
vields. The charge to the visbreaker 
blended to 300 SFS @ 122° F repre- 
sented 14.1 LV of the crude. The 
visbreaker product, flashed to 300 SFS 
@ 122° F., represented 10.7 LV™ of 
the crude, or 3.4 LV“ of the crude less 
than the fuel oil equivalent of the 
harge. This is a substantial fuel 
il reduction in any refinery 
Furthermore, visbreaking produced 


com- 
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additional gas oil of low carbon resi- 
due and high aniline point, entirely 
suitable for catalytic cracking. This 
gas oil in a catalytic cracker will 
vield about 40 LV‘ gasoline and 48 
LV cycle oil for No. 2 fuel 


Visbreaking Economics 


Illustrating the economic benefit de- 
rived from visbreaking-plus-catalytic 
eracking of visbroken gas oil, com- 
pared with straight fuel oil blending 
that might apply to a Midcontinent 
refiner is shown in Fig. 2, wherein 
commercial visbreaking data from 
Table 4 were used in its construction 
The net income, either in $ per day or 
$ per bbl. of high vacuum residuum 
for a 60,000 b d crude charge, can 
be read directly from the chart 

The net income is net realization 
after direct manufacturing expense 
and before depreciation, overhead and 
taxes. Since no value was assigned 
to the high vacuum residuum, which 
is the same in either case, the two 
lines illustrate the relative economics 
of visbreaking-plus-catalytic cracking 
as compared to fuel oil blending. At 
a given fuel oil price, the difference 
in net income between the two lines 
represents the incremental net in- 
come of visbreaking over fuel oil 
blending 

According to this example, the 
advantage of visbreaking 
over fuel oil blending decreases with 
increasing fuel oil price and ap- 
proaches breakeven as the price of 
fuel oil approaches $3.67 per bbl 
However, the incremental realization 
in favor of visbreaking in the normal 
fuel oil price range of $1 to $2 per 
bbl. demonstrates that visbreaking 
of high vacuum residuum is worthy 


of serous consideration. For simplic- 


economi¢ 


ity, catalytic cracking capacity was 
considered available in constructing 
Fig. 2. If the catalytic cracker is 
loaded the visbreaking case will show 
less gasoline and distillate, 
slightly lowering incremental income 


more 


Table 4 also shows that commercial 
operation closely approximates pilot 
plant yields. The pilot plant produced 
a higher percentage of gas and gaso- 
line, because of more severe cracking, 
but the commercial unit produced a 
higher percentage of gas oil. Fuel 
oil yields of 300 SFS at 122° F. vis- 
cosity Were approximately the same 
The higher gas oil vield from the 
commercial unit probably is due to 
the higher gas oil content of the 
charge 

The heating curve of the visbreak- 
er furnace coil which has given the 
best results is as nearly as possible 
a straight line. The last few tubes 
before the outlet are fired hard and 
have a very high heat transfer rate 
to hold the heating curve to a straight 
line when the heat of cracking tends 
to flatten it 

Heat transfer rates as high as 
30,000 to 410,000 Btu. per sq. ft. per 
hr. have been calculated for the last 
tube in the furnace with an average 
rate of 17,000 Btu. per sq. ft. per hr 
in the radiant section. The average 
rate in the convection section has 
been calculated at 6000 Btu, per sq 
p 

The visbreaking unit described al- 
so has been used with commendable 
results in cracking refractory stocks 
such as catalytic yele oil. We also 
have found this type of heater well 
adapted for preheater service on vac 
uum units, where it is expedient to 
irrive at operating temperatures with 
4 minimum resicence time 
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Phillips Petroieum Co. photo, courtesy Selas Corp. of America 


THIS MONTH'S COVER~ Radiant heater in operation at the Borger refinery of 
Phillips Petroleum Co. 


New Radiant-Type Heater 


Refiner reports successful application of highly 
efficient furnace to processing operations 


NEW type of radiant heater has controlling heat input to the radiant 
been successfully applied to pe- coils produces higher heat transfer 
troleum processing operations at the rates than in conventional heaters, 
3orger refinery of Phillips Petroleum thus saving initial tube costs, reduc- 
Co ing residence time, and allowing high 
It employs a flameless ceramic cup vapor velocities and low pressure 
burner as the radiant heat source drop 
Which allows any desired shape of This type of radiant heat source 
time-temperature heating curve of the gives the refiner a high efficiency 
oil being processed. This flexibility in furnace that is easily installed, has 
i | i | \ 
CONVECTION 
SECTION | 
| 


{ 


RADIANT 
RADIANT BURNER 
SECTION 


| 


@ ouTLert 


FIG. 1—Cross section and flow pattern INTERIOR of radiant section of heater 
of radiant heater before installation of tubes 


616 


low maintenance and fuel costs, gives 
smooth operation with high wind vel- 
ocities, and is capable of successfully 
processing a wide variety of charge 
stocks 

Following a demonstration of the 
ceramic cup burners, a 30 MM Btu 
heater was purchased for the Borger 
refinery. (The application of this type 
heater to visbreaking a highly vis- 
cous vacuum residuum is described in 
the preceeding article. Selas Corp. of 
America, Philadelphia, developed and 
manufactures the heater. Ed.) 

The new heater, of prefabricated 
design, Was shipped in two parts 
(radiant and convection sections) and 
installed on a previously prepared 
foundation with a minimum of time 
and cost. The heater is constructed 
as shown in Fig. 1, with the radiant 
coil placed midway between the sides 
The radiant section is 38 ft. 6 in. long. 
5 ft. wide and 12 ft. high, inside di- 
mensions; the convection section is 
as long but 2 ft. 3 in. wide and 6 ft 
7'2 in. high. Total ground area re- 
quirement is S60 sq. ft 

Incoming oil splits into two paral- 
lel streams to pass through the 42- 
tube convection section at the top of 
the heater, then join in entering the 
6-tube shock section which shields 
the convection tubes, and thence 
downward into the 3l-tube radiant 
section. The outlet is at the bottom 
of the furnace 

All tubes are 3', in. O.D. by 0.5 
in. wall; tubes in the convection sec- 
tion are 7‘; chrome alloy and 9°, 
chrome alloy in the radiant section 
Welded return bends used 
throughout. Header boxes are bolted 
on for easy access to bends. 

The two side-walls each carry 56 
ceramic burners. All are independent- 
ly controlled and project heat uni- 
formly over an overlapping 
ireas served by adjacent burners 
Burner Type K-900, Fig. 2, is rated 
at 375,000 Btu. per hour at a spud 
pressure of 6.2 psi 

Fuel gas is premixed with air by 
means of an air blower and an As- 
kania ratio controller to produce ap- 
proximately a 225 Btu. per cu. ft 
mixture when it issues from the bur- 
ner spud. Here it entrains sufficient 
additional air to dilute the mixture 
to 100 Btu. per cu. ft. at the burner 
tip 

The final air-gas mixture is passed 
through 24 grooves around the cer- 
amic tip of the burner, the grooves 
issuing radially into a ceramic cup; 
the burner tip must withstand a tem- 
perature difference of over 2000 F 
from one end to the other. The cer- 
amic cup, Which is a material simi- 
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FIG. 2—Cross section of burner used 
in radiant heater 


lar in appearance to the familiar 
household radiant heater, is so shaped 
that the numerous small flames wipe 
the inner surface, quickly heating 
it to incandescence. The reported 
temperature is 2400 F. A hole at the 
bottom of the cup provides access 
for igniting 

High cup temperature and _ inti- 
mate mixing of fuel gas and air, 
provide optimum conditions for com- 
plete combustion and little “excess 
air’ is required. Reportedly under 
development is a burner capable of 
handling No. 3 fuel oil 

The refractories have proven dur- 
able in service. The various furnace 
sections are especially accessible for 
maintenance, due to simplified design 
and construction. Because some idea 
of coking limits had to be estab- 
lished for each charge stock, on oc- 
casion this furnace has been fired 
at extremely severe conditions. De- 
spite this, the original brickwork in 
both radiant and convection sections 
still is in excellent conidition and as 
yet no maintenance has been neces- 
sary or anticipated, although there 
is a noticeable sagging of some tubes 


Furnace Operation 


The furnace operates easily, even 
in the variable, high-velocity winds 
prevalent in the Borger, Texas, area 
Stillmen have reversed their opinion 
that the smoothest furnace is one 
which fires with over 100° excess 
air. No trouble has been reported 
when heat value of the gas fluctu- 
ates in the neighborhood of 1000 Btu., 
due to the fact that refinery gas is 
supplemented with natural gasoline 
plant residue gas 

3urners are readily adjusted by 
rotating the small disc to regulate 
the air inspiration rate. To accommo- 
date major changes in heat content 
the burner end plug is removed, the 
spud nozzle removed and another sub- 
stituted; this takes the individual 
burner out of service only for a short 
time and does not seriously affect 
furnace operation. 

It is not necessary to take the 
furnace out of service long for decok- 
ing. Alternate rows of burners are 
shut off and the remaining fire low- 
ered to supply just enough heat to 


PETROLEUM PROCESSING, June, 1951 


— 


= 
+ 


— Newly-developed burner, 
totally-inspirating 


FIG. 3 


initiate coke combustion when a mix- 
ture of air and steam is introduced 
to the coil. Burning rate is controlled, 
by thermocouple located in the re- 
turn bends, to hold a temperature of 
1350 F. All coke is not burned; com- 
bustion of approximately 25°; is suf- 
ficient to loosen the rest so it will 
“blast out.” On a recent test, approx- 
imately three hours was required to 
decoke with considerable coke laid 
down in the tubes. 

Firebox temperatures seldom ex- 
ceed 1550 F. even under severe fir- 
ing rates. Temperatures at the bot- 
tom of the firebox are slightly high- 
er than at the shock tubes. The low 
box temperature combined with low 
excess air, should considerably reduce 
oxidation of tubing and tubesheets 

A newly-developed radiant cup bur- 
ner of the totally-inspirating type 
has been developed and installed in 
several radiant heater installations 
in our refineries. It is shown in Fig 
3. This development has eliminated 
the air blower, ratio controller and 
the controls and safety devices nec- 
essary with air-gas premixing equip- 
ment 


Cracking Gas Oil 


Although the heater was purchased 
primarily for visbreaking vacuum 
residuum, the furnace was first start- 
ed in thermally cracking light gas oil 
from a once-through gas oil crack- 
ing operation. This is especially in- 
teresting since the same stock was 
being thermally cracked on a one 


BURNER in action, showing incades- 
cent, highly-radiant surface 


pass operation in a box furnace built 
in 1933. 

Table 1 shows the effectiveness of 
the radiant furnace in_ increasing 
cracking severity and improvement 
of gasoline octane ratings and yields 
over the old type furnace. It was not 
possible within the coking limits on 
the box furnace to reach conversion 
levels obtained with the radiant heat- 
er 

In general it was found that, on 
single-pass cracking of both catalytic 
eycle oil and virgin gas oil, the radi- 
ant heater obtained conversions ( gas- 
oline + gas) of 40-50 vol.- and 
higher without excessive coil cok- 
ing. In addition, the radiant heater 
yielded a gasoline having a research 
octane rating four to six units high- 
er than normally is obtained from 
thermally cracking a similar charge 
stock with the conventional heaters 

It is not yet definitely established 
that maximum conversions have been 
reached while processing the various 
charge stocks. However, results ob- 
tained have been so impressive that 
several additional radiant heaters 
have been installed. Based on present 
performance, this type of radiant 
heater has tremendous possibilities 
for both the large and small refiner, 
not only in the thermal cracking and 
visbreaking of gas oil, cycle oils and 
heavy oils, but also for the thermal 
destruction of light hydrocarbons, 
such as ethane and propane, or other 
applications where short residence 
times are essential 


TABLE 1 
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ANTIKNOCK RATINGS obtained in 

road tests indicate that some gaso 

lines give a bonus in performance 

which is not indicated by their labora 
tory octane ratings 


Bonus Fuels from Selective Blending 


Proper Selection of Gasoline Blending Stocks 
Increases Lead Susceptibility and Gives 
A Motor Fuel that "Fits Today's Engines 


By THOMAS H. RISK and DONALD MacDONALD 
Ethyl Corporation Research Laboratories, Detroit, Mich. 


lead is almost uni- 

versally empl by petroleum 

intiknock 

gasolines. The 

course, IS an 

st refiners, the 

‘ f increasing the antiknock qual- 

itv of gasoline by adding TEL is less 

than the cost of achieving the same 

fain by increasing the severity 

eXisting processing operations 

w equipment 
However, not all 

an equal 


idding ne 


refiners obtain 
rement of improvement 

quality from equal 
amounts of TEL. This discrepancy 
ly apparent when 
Various commercial 


in antikn 
becomes immedia 
gasolines are 
knockrated clear and leaded in the 
laboratory. Needless to say, the refiner 
whose gasoline is below average 
lead response operates under a def- 
inite handicap 


Methods of Improvement 


Studies undertaken to remedy this 
situation have shown that the utiliza- 
tion of “Ethyl” fluid by the refining 
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industry may be improved by 

Removing sulfur compounds, 
Which diminish TEL effectiveness, 

2. Manufacturing gasolines having 
improved TEL susceptibility, and 

3. Improving the fit’ of the fin- 
ished gasolines to mtemporary en- 
gines 

Obviously, the exact gain that a 
refiner ill make by improving his 
gasoline by any or all of the above 
methods dictated by over-all eco- 
nomics. For example, in some cases 
it may be cheaper to use more 
“Ethyl” fluid than to remove sulfur 
However, surfur removal will not be 
considered in this article, and discus- 
sion will be limited to the last two 
methods 

Effect of Composition 


lt is the author's purpose, here, 
to outline some of the results ob- 
tained from investigations into the 
effect of gasoline composition on lead 
susceptibility and utilization, and to 
discuss future plans for studies in 
this field 


fhis work has, in some 
extended that of API Research Pro})- 
ect 45. Zang and Lovell*, who have 
been active in the API group, have 
recently correlated the data available 
on lead response of pure hydrocar- 
bons and have found that when a giv- 
en amount of tetraethyl lead is added 
to paraffins or naphthenes, a con- 
stant percentage gain in performance 
number regardless of the 
clear antiknock level of the hydro- 
earbon or change in engine operating 
mditions. However, the effect of 
adding tetraethyl lead to aromatics 
and olefins is variable, although it 
ean frequently be related in a fairly 
simple manner to molecular struc- 
ture and to the conditions of test 

While this API project has been 
essentially a study of pure hydrocar- 
bons, the studies reported in this 
article cover mixtures of the many 


respects 


results, 


and 

k Effectiveness o 
Pure Hydrocarbons 

sior Petroleum Chemistry 

Cleveland Ov 
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hydrocarbons which make up ftull-boil- 


ing-range gasolines of commercial 
volatility. For this reason, results are 
not as clean-cut as those of the API 
project. It has been found, however, 
that when such gasolines of full boil- 
ing range are predominately of one 
type of hydrocarbon, the results ob- 
tained confirm those predicted by the 
API work. For example, TEL is par- 
ticularly effective when added to pre- 
dominately paraffinic or naphthenic 


gasolines 

The results of Ethyl’s work have 
been largely based on tests in auto- 
mobiles. This tends to complicate 
relationships still more, because the 
antiknock quality of many individual 
hydrocarbons varies noticeably with 
engines speed and mixture ratio, while 
a commercial gasoline must satisfy 
the requirements of a vehicle through- 
sut its working speed range and at 
full- and = part-throttle operation 
Highly cracked or unsaturated gaso- 
lines, for example, have relatively 
good low-speed antiknock character- 
istics and poorer high-speed charac- 
teristics compared with a saturated 
type of gasoline of about the same 
Motor method laboratory octane num- 
ber 

On top of this, the antiknock re- 
quirements of engines, in terms of 
primary reference fuels, are not con- 
stant with speed. Most engines drop 
off in antiknock requirements as 
their speed is increased, in many 
cases as much as ten octane num- 
bers when speed is increased from 
1000 rpm to 3000 rpm 


Ratings in Automobiles 


Effects attributable to the prop- 
erlies of hydrocarbons must there- 


fore be considered in combination 
vith the antiknock requirements otf 
engines when studying commercial 


gasolines. It is a well-recognized fact 
as mentioned, that all gasolines of 
the same laboratory octane number 
do not rate similarly in vehicles. This 
difference, which is not related to 
TEL content, is clearly shown in 
Fig. 1 

Consideration of the relationship be- 
tween road and laboratory ratings is 


becon 


ng increasingly important to 
the refining industry because as is 
well known the cost of making 
premium-grade gasolines of the pres- 
ent relatively high octane numbers in- 
creases sharply with each additional 
laboratory octane number. Recent es- 
timates show that the cost of adding 
one octane number to gasolines in the 
90 to 95 range averages about 0.15 
of a cent pet gallon, compared to 
about 0.08 of a cent per gallon in the 
&0 to 85 octane number range. There- 
fore, it is becoming more and more 
advantageous to produce’ gasolines 
which yield improved antiknock per- 
formance in automobiles for a given 
laboratory octane number. 
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the same laboratory antiknock value. 


FIG. 1—Variations in road antiknock value of different premium gasolines with 
Road ratings were determined in a 1949 


Cadillac with 7.5 to 1 compression ratio engine 
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Selective Blending 


TEST GASOLINES 


_ LABORATORY OCTANE NUMBER 
SESEAR CH 


composition TEL MOTOR METHOD 
REGULAR GRADE © 66.0 695 
BASE STOCK 795 655 
19% CYCLOPENTANE ,°, 


TYPE 
a 
8 

90 


3 


‘te 


o 


ROAD RATING - OCTANE NUMBER 


LOW ENGINE 
1000 RPM 


3 ML TEL 


HIGH ENGINE 
2600 RPM 


FIG. 2—Effect on road octane rating of a regular grade gasoline (A), both 


leaded and unleaded, when its entire C 


fraction (19%) is replaced with 


cyclopentane (B) 


Incidentally, the increased propor- 
tions of cracked and reformed com- 
ponents in modern commercial gaso- 
lines tend to favor, or “fit, modern 
engines. This fact is borne out by the 
relatively recent swing away from the 
old ASTM Motor method to the re- 
vived ASTM Research method of test. 
This latter method produces results 
which approach more closely the gas- 
oline antiknock ratings made in ve- 
hicles; Research method values aver- 
age about two octane numbers higher 
than road ratings 


Sensitivity 
The difference 
Research octane 


between Motor and 
numbers is termed 
“jump” or “sensitivity”. by defini- 
tion, the Research octane number 
minus the Motor octane number. Ac- 
tually, predictions of road ratings can 
be based on either the Motor or the 
Research ratings. When based on the 
Motor rating, very sensitive gasolines 
will generally have the highest road 
ratings. If, on the other hand, the 
prediction is based on the Research 
rating, the gasoline with the least 
sensitivity will usually have the high- 
est road value. Unfortunately, how- 
ever, the road antiknock quality of 
some gasolines is unpredictable by 
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either of these methods 
Gasoline constituents produced by 


cracking or reforming are generally 


quite sensitiveon the order of 6 to 
12 octane numbers; i.e., their Re- 
search ratings will be that much 


higher than their Motor method val- 


ues. Saturated gasolines, such as 

straight-run stocks and alkylates, are 

generally insensitive; that is, their 

sensitivities may range 2 to 44 
Performance Advantages 

As has been mentioned, the road 


octane number of a modern gasoline 
usually is in closer agreement with 
the Research than the Motor octane 
number. However, it has been found 
that some commercial gasolines con- 
sistently roadrate higher than their 
laboratory values would indicate. 


Thus, some refiners are giving the 
motorist a bonus where it really 
counts -on the road. In other words, 


a gasoline could be below competitive 
standards of Research octane num- 
ber and still have superior road per- 
formance. On the other hand, there 
are gasolines being sold today whose 
road performances are lower than ex- 
pected, thus belying their high place 
on the laboratory octane scale. On 
this basis, certain gasoline manufac- 


turers are obtaining a “road bonus” 
while others are penalized with a 
“road deficit’. 

Thus, there seem to be two possible 
methods of gasoline improvement 
open to the refiner. These are: 

1. Blend so as to improve the tetra- 
ethyl lead susceptibility of the com- 
mercial gasoline, and 

2. Blend so as to capture the “bon- 
us” in automobiles by improving the 
“fit’ of the finished gasoline to con- 
temporary engines. 

It is possible that both of these ob- 
jectives may be attained to some de- 
gree with existing refining equip- 
ment and processes. This statement 
is borne out by the fact, previously 
mentioned, that some commercial gas- 
olines have better TEL susceptibili- 
ties than others, whereas still other 
gasolines benefit from the bonus of 
high roadratings. A few gasolines 
are doubly fortunate in possessing 
both of these desirable characteris- 
tics. These latter gasolines give both 
marketer and consumer a real bonus. 

Often, the balanced performance 
of these “bonus gasolines” is being 
achieved fortuitously by their manu- 
facturers, since the stocks used for 
blending are selected primarily on 
the bases of refinery economics and 
laboratory antiknock quality, as well 
as such necessary characteristics as 
proper volatility, vapor pressure, and 
oxidation stability. However, in re- 
cent years much cooperative research 
has been conducted on all the aspects 
of TEL utilization. This, as has al- 
ready been shown, is a complex sub- 
ject which the Ethyl Corporation Re- 
search Laboratories have studied con- 
tinuously for more than 28 years* 


Bonus Fuel 


Much useful information has been 
obtained during the course of these in- 
vestigations. For example, an experi- 
mental gasoline has been developed 
which far surpasses any commercial 
product in TEL response, roadrating 
bonus, and relative freedom from 
knock at any speed. Unfortunately, 
some of the constituents of this bal- 
anced, or bonus, gasoline are not 
available in the quantities necessary 
for commercial motor fuel produc- 
tion 

The bonus gasoline represents prog- 
ress in this investigation of properly 


fitting fuels and engines-—but not a 
satisfactory commercial answer to 
the problem. It is a special blend 
containing : 
isobutylene 
25°, cyclopentane 
10°, benzene 
5°) toluene 
12.7°7 light alkylate 
16.7% heavy alkylate 
heavy naphtha 
(27 octane number) 
Each of these constituents is im- 
* Tetraethyl Lead, Its Effectiveness in To 
day's Fuels and Engines, Ethy! Corp New 
York, 1951, 55 pages 
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Selective Blending 


portant in achieving the desired bal- 
ance of the experimental fuel. The 
discussion which follows deals with 
them by groups. 


Reasons for Constituents 


The isobutylene and cyclopentane 
are intended to replace the C, and C, 
hydrocarbons which usually consti- 
tute the front end material of most 
commercial gasolines. For example, 
Substitution of the cyclopentane, il- 
lustrated in Fig. 2, alleviates the 
tendency of the gasoline to knock at 
low speeds. As may be noted, ratings 
of the usual commercial fuels are 
higher at low engine speeds than at 
high engine speeds, but so are en- 
gine requirements. Thus, to match 
or fit the engines better, it is neces- 
sary to make the fuel behave more 
like a sensitive gasoline with re- 
spect to low-speed antiknock rating. 
Normally, if this were accomplished 
by using highly cracked gasoline, 
this would result in a noticeable de- 
crease in the fuel’s TEL susceptibility, 
but the addition of cyclopentane does 
not have this effect, as Fig. 2 clearly 
shows. All this indicates that some 
hydrocarbons will impart good low- 
speed antiknock value without im- 
pairing TEL susceptibility 

Incidentally, as may be noted from 
the tabular data accompanying Fig. 2, 
the addition of TEL serves to increase 
the “jump” of both test gasolines. 
TEL has this effect on the sensitivity 
of most fuels. 

The benzene and toluene are pres- 
ent in the bonus blend mainly to raise 
the over-all octane number of the 
blend. They also help to improve the 
low-speed antiknock characteristics, 
much better than the usual “middle” 
components which they replace. 

The high-octane-number alkylates 
and low-octane-num ber heavy 
straightrun naphtha are used in the 
bonus blend because they have good 
high-speed antiknock quality com- 
bined with excellent TEL susceptibil- 
ity. By adjusting the proportions of 
these constituents, the octane number 
of the final blend may be easily con- 
trolled to obtain the desired labora- 
tory value. It was noted, however, 
that the antiknock value of the fin- 
ished blend, when expressed either 
by octane numbers or Performance 
Numbers, could not be accurately de- 
termined by the usual method of 
straight-line blending calculations. 
Comparisons of the actual and calcu- 
lated values are: 

Motor Method Octane Number: 
Actual 80.6 
Calculated 73.4 

Performance Number (based on 

Motor method octane num- 


bers): 
Actual 59.1 
Calculated 51.3 


In automobiles on the road, moreover, 
the average rating of this bonus gas- 
oline is 92 octane or 77.8 Performance 
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FIG. 3—Road antiknock performance of the bonus gasoline compared with 
typical sensitive and insensitive fuels when used in an experimental Cadillac 
with a 10 to 1 compression ratio engine 


Number, indicating that the labora- 
tory values, whether calculated or 
measured directly, are not properly 
indicative of this fuel’s excellent road 
performance. 


Bonus Fuel Performance 


Fig. 3 shows the excellent road per- 
formance of the bonus gasoline in 
comparison with typical sensitive and 
insentitive fuels. It will be noted, 
moreover, that the laboratory ratings 
of the bonus blend do not indicate 
the true road excellence of this gaso- 
line in the 10:1 compression ratio 
Cadillac test car. Incidentally, it is 
the only one of the three test gaso- 
lines that satisfied the requirements 
of the test car at both low and high 
speeds. 

Thus it can be seen that this bonus 
gasoline combines the good low-speed 
antiknock qualities of a highly 
cracked fuel with the good TEL sus- 
ceptibility of a straight-run or satur- 
ated gasoline. Production of this par- 
ticular gasoline is not commercially 
feasible at this time, it is true, but 
other and more “practical” gasolines, 
which exhibit superior road antiknock 
qualities to a lesser extent, have also 
been developed. The results of such 
investigations have been made avail- 
able to the petroleum industry and, it 


is hoped, have served to suggest 
changes which have already resulted 
in the production of gasolines of bet- 
ter road value. 


Future Plans 


This year (1951) the Ethyl Cor- 
poration Research Laboratories are 
conducting an extensive demonstra- 
tion program in which the potentiali- 
ties of selective hydrocarbon blending 
are being brought to the attention of 
refinery management. These demon- 
strations are intended to make re- 
finers fully conscious of the economic 
gains obtainable by improving the 
lead susceptibility of their gasolines. 

Also planned is a survey study of 
a number of commercial premium- 
grade gasolines, Those having unusual 
roadrating characteristics will then 
be broken into fractions of narrow 
boiling range which in turn will be 
analyzed, checked for laboratory oc- 
tane number and TEL susceptibility, 
and studied in vehicles on the road. 

It is hoped that these programs will 
result in the future manufacture of 
gasolines of higher lead susceptibility 
and better roadability. Gasoline pro- 
ducers would thus benefit from re- 
duced refining costs, while the public 
would receive the bonus of better road 
performance. 
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STEAM-DRIVEN CENTRIFUGAL COM- 
PRESSORS, one of two at new Seelig- 
son cycling and natural gasoline plant, 
used for first time in compressing raw 
casinghead gas 


entrifugal Gas Plant Compressors 


How 2-year operations costs met anticipated 
- pre-installation estimate at Seeligson 


By DAN T. McDONALD , 
Natural Gas Dept., Magnolia Petroleum Co. Equipment Installation 


Two Ingersoll-Rand, 36,500 cfm 


The first mstallation of cen- It had already been decided to op- steam turbine driven, six-wheel, cen- 
trifugals to compress raw casimg- erate the plant with atmospheric field trifugal compressors were installed a‘ 
head gas, at the Seeligson plant separation and about 10-in. Hg. vac- The turbine and compressor are di- 
m Treras, has been in service uum at the compressor intake. Dis- rect connected and mounted on a 
about two years* Comparison of charge pressure was to be about 1000 rigid steel base approximately 91, 
costs with pre-imstallation esti- psig. to admit the residue gas into a ft. wide and 30 ft. long. The turbines 
mates show the units are operat- transmission pipeline. The pressure are rated to use 600 psig, 825° F. 
my as economically as antici- range dictated four-stage compres- steam at the throttle to full conden- 
pated. The following article was sion. Overall economics dictated large sation at 27 in. Hg. vacuum. The 
presented originally by the an- compressor units. To the engineers it compressors are rated to handle 
thor under the title, “Centrifugal seemed a natural application for cen- 36,500 cfm. from 10 in. Hg. vacuum 
Compressors in Operation at See- trifugal compressors on the low stag to 36.6 psia. discharge, a compression 
ligson Operators’ Plant,” at the where large volumes of gas would ratio of about 3.75 
annual meeting of the Natural have to be handled at sub-atmos- 

Since the centrifugals pump di- 
Gasoline Ass'n. of America, Tul pheric suction pressure vectiy into the miction of @ batters 
sa, Okla., April 25, 1951 After considerable investigation . ; “ 


and deliberation, it was decided to in- of three-stage reciprocating compres- 


> ‘ sors which have five steps of un- 
HEN the plant engineering com- stall 1600 Bhp. reciprocating com- loading, the compressors are also 
mittee first met to design the pressors for th three high mages rated to handle about 15°7 greater 

Seeligson Operators Plant, located at amd to instal tuo 36500 cim, O69 gas throughput when pumping from 

Premont, Texas, the first question Bhp, turbine-driven centrifugal com- about 4 in. Hg. vacuum to 52.8 psia., 

posed was “How much casinghead preances fey the low intune Mage. 5 which is a compression ratio of about 

gas shall we design for?” The field is interesting to note that on the full 1.12 

was known to have many oil bear 70 million cubic foot design basis the a 

ing formations and the deve lopment two centrifugals replaced fourteen The two units are mounted on the 

program was still going ahead at a 58-in. reciprocating cylinders, the lead main station floor with condensing 

rapid pace. Reservoir engineers pre- lines to which would have been 24 in equipment hung from the belly of the 
dicted that the volume would prob- The Seeligson centrifugals have turbine and extending into the base- 

ably vary from 50 to 70 million cubic been in operation for over two years ment. Ultimate plans call for ten 1600 

feet per calendar day, depending upon Some of the more pertinent features hp. Clark reciprocating compressors 

development program, conservation of the actual installation and its per- and the station is laid out for five 
practices, market conditions, and the formance will be discussed here. As units on either side of the centrifu- 
natural behavior of the reservoirs with all operating equipment the serv- gals. At the present time, only eight 
ice life has not been without its me- engine-compressors are installed. All 

New Seelicaon Plant Makes First Use of chanical problems, although by and gas enters the plant through a mas- 

Centrifugals to Compress Raw Ga ». P large the performance has been above ter inlet scrubber. Each centrifugal 

expectation takes suction through a 36-in. intake 
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Centrifugal 


line and discharges through a 30-in. 
line. Gas from the discharge scrubber 
feeds through a header from which 
the engine-compressors take suction 


The method of control of the over- 
all casinghead gas compressor sta- 
tion is illustrated diagrammatically 


in Fig. 1. A pressure 
erating the steam 
the centrifugals to discharge at a 
constant pressure. As the field vol- 
ume to the plant changes, the suc- 
tion pressure to centrifugal 
changes in direct proportion. A sec- 
ond pressure controller actuated from 


controller 
governors 


op- 


causes 


the plant intake scrubber over-rides 
the engine governors and regulates 
the speed of the reciprocating com- 


pressors, Within their speed range, to 
maintain an approximately constant 
plant intake pressure. In addition to 
the operating control just described, 
units may be put on or taken off the 
line or the pressure ranges can be 
changed by unloading steps. With 
these combinations an extremely wide 
range of flexibility has been designed 
into the combination centrifugal com- 
pressor station. 


Operating Characteristics 


In operating characteristics, 
centrifugal compressor is analogous 
té the familiar liquid centrifugal 
pump. It is different only in that a 
compressible fluid is being handled 
Fig. 2 shows a typical set of per- 
formance curves for either of the See- 
ligson centrifugal units when operat- 
ing at a constant discharge pressure 
of 36.7 psia. The upper group of 
curves shows the effect of varying 
suction pressure and speed upon the 
gas handling capacity of the unit. It 
should be noted that the increase of 
suction pressure calls for a reduction 
in speed when the unit is handling 
the same volume of gas. It should 
be also noted that the characteristic 
curves are relatively flat over a wide 
volume range. This means that with 
only a small alteration in speed or 
suction pressure, the capacity of the 
unit can be varied as much as 50°, 
with ease 
The lower 


the 


family of curves 
cate the steam consumption of 
turbine function of speed and 
gas throughput capacity. The steam 
consumption is a direct function of 
the horsepower consumed in com- 
pressing the gas. It will be noted that 
for any given volume as the suction 
pressure comes up, the turbine slows 
down and consumes less steam 


indi- 
the 
as a 


As previously mentioned, the recip- 
rocating compressors are equipped 
with five steps of unloading in addi- 
tion to the basic design condition. 
The centrifugals were rated to syn- 
chronize in both pressure and volume 
conditions with the unloading steps 
on the fixed displacement reciprocat- 
ing compressors. Fig. 3 shows the 
limitation of the gas handling ca- 
pacity of the combination compressor 
station as a function of the number 
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FIG. 


1—Schematic instrumentation diagram of the method of control of centri- 


fugal and reciprocating gas compressors 
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Cp / = 1.25 

STEAM PRESSURE 600 P.S.I.G. 

STEAM TEMPERATURE 825° F. 
EXHAUST PRESSURE 3” MERCURY ABS. 


FIG. 2—Performance curves for Seeligson centrifugal compressors, when oper- 
ating at constant discharge pressure of 36.7 psia. 
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FIG. 3~GAS HANDLING CAPACITY as affected by number of reciprocating and centrifugal units, unloading steps, and in- 


of reciprocating units, the number 
of centrifugal units, the unloading 
Steps, and the intake pressure on the 
plant. 

The curves labeled A through F 
represent the minimum intake pres- 
sures to handle the corresponding 
volume when the centrifugals are dis- 
charging at the suction pressure re- 
quired for the reciprocating unload- 
ing step. All of the curves are for 
the full rated speed of 3870 rpm. on 
the centrifugals. By altering the cen- 
trifugal suction pressure, discharge 
pressure, or the speed of the unit, al- 
most an infinite combination of flow- 
ing gas conditions can be handled in 
line with the characteristic perform- 
ance shown in Fig. 2 

A careful study of Figs. 2 and 3, 
by anyone experienced and convers- 
ant with the characteristic operation 
of reciprocating compressors, will 
show the wide range of flexibility al- 
lowed at the Seeligson installation 
through the use of the centrifugals 
and the unloading steps on the recip- 
rocators. 

It is a well known fact that casing- 
head gas flow to a gasoline plant is 


anything but constant either as to 
volume or pressure. The plant has 
to take what comes to it with little 


or no control over the source of sup- 
ply. Fig. 4 is a composite casinghead 
gas intake meter chart for a typical 
six-hour period at Seeligson. The 
composite chart has been prepared 
by compositing the 15-minute read- 
ings on the five parallel intake me- 
ters. It will be noted that both the 
static and differential fluctuate on a 
somewhat irregular pattern. The ac- 
tual variation of volume to the plant 
is, of course, the product of the static 
and differential, and the true volume 
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take pressure 


variation is not told by looking only 
at the differential. 

In Fig. 5 the functions of gas rate, 
compression ratio, discharge pres- 
sure, and suction pressure have been 
plotted for the same six-hour period 
shown on Fig. 4. During the period 
of operation shown, two centrifugals 
were operating in parallel and each 
unit was manually controlled. The 
variations in suction and discharge 
pressures are undoubtedly partly due 
to the manual control of the centrif- 
ugals, although a lot of the variation 
due to the variable rate of flow 
from the field. The speed range of 
the centrifugals during this period of 
operation was between 3600 and 3700 
rpm. The suction pressure varied be- 
tween 12.3 in. and 9.8 in. Hg. vac- 


1s 


uum, a variation of about 14‘;. The 
gas rate varied from 44.5 to about 
49.3 million cubic feet per day, a vari- 
ation of about 11°;. 


Mechanical History 


The first centrifugal was put in 
operation on January 14, 1949, and 
the second went into service on Feb- 
ruary 18, 1949. The only mechanical 
trouble of consequence resulted from 
a bad water seal on the compressor. 
The fiber packing sheared and let 
seal water enter the compressor case. 


The seal water was raw water, and 
in time a deposit of salt built up on 
the impellers. The impeller of one 


unit was returned to the factory for 
rebalancing and a method of prevent- 
ing the packing failure was developed 


FIG. 4—COMPOSITE gas intake meter chart for a typical 6-hour period 
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by plant personnel. The seal water 
system was changed from raw water 
to a closed condensate system. Since 


this initial trouble, the units have 
operated approximately two years 
with no evidence of further trouble 


from this source. 


One additional problem mentioned 
by the Seeligson Plant superintend- 
ent was the fact that under very 
light loads, surging is noticeable but 
does not constitute an operating prob- 
lem. 


Table 1 summarizes the operating 
time for the period April 19, 1949, 
through March, 1951, for each of the 
units, The downtime for the mechan- 
ical repairs is shown to be only 56 
hours out of a total 22,164 unit op- 
erating hours. It should be noted that 
the period of time covered in the 
table is after seal gland trouble en- 
countered soon after initial start-up. 

At the time of the seal gland trou- 
ble, the plant was operating under 
a light load and one unit had more 
than enough capacity to carry the 
plant. Also shown in Table 1 is the 
oil consumption for each unit. The 
oil consumption averages about on 
gallon per 75,000 hp. hours 


A mechanical problem related to 
the use of turbo-compressors at See- 
ligson is the operation of the steam 
plant. The centrifugals under full 
load require approximately one-third 
of the steam generated at the plant, 
the balance of the steam being con- 
sumed in the process portion of the 
plant 


Cost History 


The segregation of costs chargeable 
against isolated pieces of equipment 
in a complex plant is quite difficult 
In addition to the direct expenses 


GAS 
RATE 
MMCF/DAY 


FIG. 5—Gas rate, compression ratio, discharge pressure, and suction pressure 
plotted for same period shown in Fig. 4 


which can be ascertained against the 
equipment, there are numerous in- 
direct and mutual service charges. 
The economics of plant operation 
do not normally justify minute and 
detailed accounting for specific pieces 
of operating equipment. Because of 
the newness of the centrifugal com- 
pressor application at Seeligson, an 
attempt has been made to keep fairly 
accurate records of expenses charge- 
able against the operation of these 


TABLE 1—Operating Time and Oil Consumption for Seeligson Centrifugals 


(perating Time 
Time On Line, hr 


Horsepower-hours s 
Time Off Line, hr 
Light gas load 
Mechanical repairs 


oil Consumption 


Consumptior ga 
Consumptior ga low 
period April, 14949. through Maret 
start-up when seal gland leak necessitated fac 


tory rebalance of one 


Unit #1 Unit #2 Total 

5.400 13,665 22.164 

24.440 17.420 76.910 

3,112 11.381 

24 

67s 1,027 
ool 


Does not include period 


impeller 


mmediately after 


TABLE 2—Annual Operating Expense for Seeligson Centrifugal Compressors 


Direct Operating Expense 
Operating labor 
Supplies 
Hauling 
Maintenance 
Miscellaneous 


and repairs 


Sub-tota 
Indirect Operating Expense 
Steam Power (inciuding fuel and depreciation, 
Electric Power All Auxiliaries 
Water Supply. Treating. Disposa 


Sub-total 
Fixed Charges At 6° 


Total Annual ( ost 


hp yr 


$0.0434 
0.0325 
ooo? 
0.4480 
0.0346 


$11. 0767 


$5.2824 


$16.918s 
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units. Table 2 recaps the 1950 annual 
operating expenses in terms of dol- 
lars per turbine horsepower per year 
The direct expenses total $0.56 hp. yr. 
The indirect expenses total $11.08 
hp. yr. The total cost of $16.92 hp. 
yr. represents about as good a total 
cost figure as normal intra-plant ac- 
counting can segregate. It might be 
of interest to note that the figure of 
$16.92 compares with a preinstalla- 
tion estimate of $19.58. The pre-in- 
stallation estimate used 9; fixed 
charges and when these fixed charges 
are made equivalent at the rate of 
the pre-operation estimate 
comes $16.12. 


be- 


One logical criticism that has been 
made of the centrifugal compressor 
application versus reciprocating com- 
pressors is the increased fuel con- 
sumption due to the lower efficiency 
of the centrifugal unit. On most ap- 
plications studied by the writer, it 
has been found that the sum of fuel 
and lubrication cost is about the same 
for either centrifugal or reciprocating 
pressure. In other words, the higher 
fuel consumption is about offset by 
the phenomenally low oil consump- 
tion. 

The Seeligson installation has not 
been in operation for a long enough 
period of time to prove that the cen- 
trifugal compressors will operate 
cheaper than reciprocating compres- 
sors at the Seeligson location. It does 
appear that the original estimates 
which did show a worth while saving 
for the centrifugal installation have 
not been proved erroneous. 
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FEWER INSTRUMENTS within the flow diagram section of this four-unit 
central control board at the Great Lakes Refinery means . 


Easier Control by Graphic Panel 


Newest concept in instrument board design places 
miniature controllers below the flow chart 


By JOHN STACKNER* 


recently completed expansion 
program at the Great Lakes Re- 
finery of Petco Corp., Blue Island 
includes a central instrument 
room with a new design in graphic 
panels which covers four processes 
in the plant 
Feature of the new design is that 
all miniature control instruments are 
not within the graphic diagram se« 
tion of the panelboard, but rather are 
located on a lower section, providing 
easy accessibility for the operators 
The controllers are tied in’ with 
graphically-represented contro] points 
on the process diagram by a color and 
symbol code. The only actual! instru- 
ments within the graphic section are 
liquid level indicators on the various 
vessels and a serics of nine miniature, 
round-dial, pressure indicators 
All pertinent recording instruments 


* Mr Stackner 
treasurer, The Pet« 
fining 
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are of conventional size, strip and cir- 
cular chart types, and are located in 
the lower center section and in two 
small wing panels. (See photograph 
above) 

Nucleus of the graphic panel-con- 
trolled refinery is a 5000 b/d design 
capacity Houdriflow unit which pro- 
duces motor gasoline, aviation base 
stock, light hydrocarbons, fuels, and 
polymerization feed stocks. The four 
covered by the graphic 
panel are the Houdriflow, poly, gas 
recovery, and fractionation units 

Close regulation of the following 
Houdriflow reactor operating vari- 
ables, requisite to efficient overall 
yperation, is obtained on the panel 

Space velocity: the flow of liquid 
oil hr. vol. of catalyst at any given 
time; that is, the contact time of oil 
with catalyst. A long contact time 
gives a larger conversion than a short 
contact time, all other variables being 
constant. Space velocity is controlled 
by regulating total oil charge rate 
and depth of the catalyst bed. 

Reaction zone temperature: effected 
by control of the temperature of the 


processes 


ou stream and or the temperature 
and quality of catalyst being circu- 
lated through the reactor. Reaction 
rate is directly proportional to reac- 
tion temperature. High operating 
temperatures result in higher conver- 
In addition, reactor tempera- 
ture is a critical factor in octane 
rating of the gasoline product. 

Recycle ratio: the volume ratio of 
recycle charge to virgin oil charge 
It is controlled by regulating flow 
rates of these two streams. Recycling 
improves yield of light products from 
charge over once-through operation 
at same operating conditions. 

Catalyst-oil ratio: the volume ratio, 
in flow per hour, of catalyst through 
the reactor to liquid oil charged. A 
high CO ratio results in a high per 
cent conversion. It is regulated by 
controlling flow rates of total oil 
charge and catalyst circulation. 

In addition to control of these 
critical variables, the installation is 
equipped with a number of alarm sys- 
tems to safeguard against unsafe 
operating conditions. For example, 
there are three critical situations 


sions. 
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in the catalyst system for which the 
operator must be constantly on the 
alert: 

1. Excessive pressure at the top of 
the reactor will cause a seal leg hold- 
up. The safety control operates so 
that when the top reactor pressure 
drops somewhat below the limit of 
the seal leg, an alarm sounds to 
notify the operator of the condition 

2. An abnormally high level, or a 
rapid rise in the level, of catalyst in 
the reactor surge hopper will indicaté 
a catalyst holdup in the reactor-kiln 
system. At a moderately high point, 
a level detector will sound a warn- 
ing alarm. 

3. An abnormally high reactor-kiln 
differential pressure will cause a seal 
leg holdup Again, an alarm will 
notify the operator at a_ pressure 
differential somewhat less than the 
limit of the seal leg. 

In addition, various light and alarm 
signals are used to warn the operator 
of unusual operating conditions: for 
example, high catalyst level in the lift 
disengager hopper, high kiln temper- 
ature, high = differential pressures 
across the kiln bottom zone and 
across the kiln lower head between 
zones 

The alarm on the lift disengager 
catalyst level is supplemented by an 
Instruments, Inc., Gagetron. This 
unit consists of a Geiger counter tube 
and a preamplifier mounted on one 
chassis at the lift disengager hopper, 
and a power supply and amplifier as- 
sembly mounted on another chassis 
behind the main graphic control panel. 

To actuate the Geiger counter, 
platinum capsules of radium salts 
are located at predetermined points 
in and on the vessel containing the 
catalyst in such a way that the bed 
of catalyst absorbs more or less of 
the gamma radiation from the radium 
sources as the level of the catalyst 
bed rises and falls. Changes in the 
concentration of gamma rays reach- 
ing the Geiger counter are translated 
into a variable electric current out- 
put and are recorded on a Brown 
Electronik potentiometer in the con- 
trol room 

The graphic panel at the Great 
Lakes refinery was designed and built 
by Brown Instruments Div., Min- 
neapolis-Honeywell Regulator Co., in 
co-operation with engineering recom- 
mendations by Petco Corp. manage- 
ment. It is known as the “Color 
Grafic” type. As can be seen in the 
illustration, it comprises three sec- 
tions. Overall height is slightly over 
ten feet. Length, including the two 
wings, 1s slightly less than 32 ft. Th 
upper half of the center section con- 
tains the graphic diagram of thi 
five processes. Controllers and som« 
recorders are in the portion below 
Other recorders are in each wing 
The central desk in front of the pane! 
comprises a precision indicator for 
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TWO MERCURYLESS type differential pressure transmitters in use on flow con- 


trol as part of Great Lakes’ instrument system 


checking 72 critical temperatures 
throughout the processes and consists 
of a 72-point key switch assembly 
with a master indicator. 

All plant symbols, correlation sym- 
bols, and flow lines are raised from 
the surface of the graphic panel, with 
the flow lines co!or-keyed as follow 

High pressure condensate 

Light yellow 

Reactor charge and gasoline 

Gold 

Cycle and recycle oil 
Light blue 

Flash tower bottoms 
Dark blue 

Product gas Light red 

Fuel Dark red 

Catalyst Coffee brown 

F.ue gas Dark brown 

Steam or boiler feed water 

Light green 

Reduced charge Dark green 

Air Black 

Instvcument lines White 

The panel background is light gray: 
side panels are blue-grey. Control 


units on the lower central section 
include the Brown C-I-C, Compact 
Indicating Controller, and the Brown 
Tel-O-Set units. 

The C-I-C unit performs the same 
functions in one-half the panel space 
as a standard rectanguler case re- 
ceiver-contreller with integral con- 
trol by-pass. It has a 3'.z-in. gage at 
the center which continuously indi- 
cates the value of the measured vari- 
able and includes a set-point indicator 
for adjusting the set-point index to 
the desired value. 

A 2-in. gage on the left shows air 
pressure to the control valve when 
the unit is on automatic control. The 
knob below this gage operates a 
transfer valve to provide automatic 
manuel, test, and service positions 
of the contro! by-pass. Another 2-in 
gage on the right shows air-to-valve 
pressure when the unit is on manual 
control. The knob below this gage 
regulates air-to-valve pressure when 
the unit is set for manual control 


The Tel-O-Set unit provides indica- 
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Newest Graphic Panel Design 


> 


FOUR PROCESS UNITS are under graphic panel control at Great Lakes, includ- 


ing this new Houdriflow unit 


tion of 1) the process variable, 2) 
the set point, 3) controlled air pres- 
sure to valve when on automatic con- 
trol, and 4) air pressure to valve when 
on manual control. This pressure is 
indicated continuously whether the 
process is on automatic or manual 
control. No manual switchover is 
necessary. It occupies a panel space 
half that of the C-I-C unit 

These two types of miniature con- With further reference to the illus- 
trol units are identified with respect tration of the panel, there are nine 
to their points of application on the dial indicators visible around the 
flow diagram by means of color. The diagram of the Houdriflow unit. These 
variable under control is identified by are chiefly pressure indicators serv- 
the use of a symbol. For example, a ing in conjunction with the critical 
circle indicates flow; a triangle, alarm signals described earlier, cover- 


temperature; and a square, pressure 
The color of the symbol identifies the 
point of application. A dark red 
triangle at some point of the flow 
diagram indicates that temperature is 
being controlled at that point. An 
identical dark red triangle on the 
name plate of the C-I-C unit quickly 
shows which unit is controlling that 
particular temperature. 
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ing pressures and differential pres- 
sures in the catalyst lift engager, re- 
actor, kiln, ete. 

The advantages of the graphic rep- 
resentation of the Great Lakes re- 
finery operations are manifold. Four 
processes are being controlled from a 
single panel, indicating a saving in 
operating expense. Greater operating 
convenience is another contribution 
to overall efficient plant operation. 
Plant personnel with little prior 
knowledge of the processes are aided 
appreciably in following the flows, 
with the result that operator training 
time is greatly reduced. The Houdri- 
flow unit is the first catalytic crack- 
ing process many employes had been 
in contact with 

From the control point of view, the 
panel is ideally suited for improve- 
ment of control techniques and instru- 
ments. The separation of recording 
and controlling functions, for ex- 
ample, offers the instrument engineer 
an opportunity to improve his de- 
vices, because the recording portion 
would have no effect upon sensitivity 
of the measuring signal received by 
the controller, as is the case when 
both controller and recorder are com- 
bined in one instrument. 

The graphic panel method lends 
itself to the application of the new 
mercuryless differential pressure 
transmitters being used at Great 
Lakes. These effect more sensitive 
measurement of flow than is obtain- 
able with the mercury type. Also, 
they are less expensive to install and 
maintain. Similarly, in flow control, 
the graphic permits location of the 
controller in proximity to the control 
valve, thus decreasing transmission 
lags. Many other advantages in an 
installation of this type, such as 
economics realized in totel panel 
space, have been covered well in pre- 
vious literature 


More on Graphics 


Are you interested in the back- 
ground behind graphic instru- 
ment panels? The following PE- 
TROLEUM PROCESSING articles will 
give you a thorough coverage: 

1. “One Instrument Panel Con- 
trols All Refinery Process Units,” 
David M. Boyd, Jr., Sept., 1949, 
p. 979. 

2. “Instrument Developments 
Lower Costs, Up Processing Ef- 
ficiency, ISA Learns,” William 
C. Uhl, Oct., 1949, p. 1097. 

3. “Graphic Panels—The New 
Look in Instrumentation,” Wil- 
liam C. Uhl, April, 1950, p. 361. 

4. “The Console Graphic Panel 

-How It Is Being Used for Con- 
trol of a Lube Oil Processing 
Plant,” Walter S. Bowers, July, 
1950, p. 722. 
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SERVICE LEDGER 


for fifty years an integral part of processing history 


From Abadan to Llandarcy...with ATOC! 


In its twenty year association with the Anglo-lranian Oil Co,, Ltd, 
Kellogg has undertaken the design and construction of more 


than forty process units. 


From the Persian Gulf to Wales and Scotland...from 
Palestine to France and England, these have run the process 
gamut from simple pipe stills to the most advanced Fluid cata- 
lytic crackers The list embraces alkylation and isomerization 
units, phosphoric ac id treaters, thermal crackers and reformers 


as well as many primary fractionation units 


Currently, Kellogg is engaged in the construction of 
three Fluid catalytic cracking units for AIOC, one each in 


Grangemouth (Scotland), Kent (England), and Llandare y (Wales) 


THE M. W. Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


TULSA HOUSTON TORONTO LONDON 


1901-1951 
aly 
ay 
"Ye 


art rait at 


This year is Kellogg's fiftieth of service to in- 
dustry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W’. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 


“Details by the Million’ — 


Previous camera “portraits” of M 
Kellogg today, appearing in this publication, have 
described the broad outline of the detelopme nt 
phases of the Kellogg operation and have pointe d 
out hou the results of these diversified efforts 
are channeled to the industry through Process 


This month, some aspects of Kelloge’s Design 
Engineering Department are examined to illus 
trate how “details by the million 


are marshalled 
inte final working plans 


1 TO HANDLE THE DETAILED 
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we built in 1901... the first crude vessels for oil industry today. For that reason, we are present- 
refiners in the ‘teens ... our first combination unit. ing this series of monthly camera studies which 
The forty-odd Fluid cat crackers built in these document our belief that a truly integrated or- 
years. But, after all, The M. W. Kellogg Com- ganization can better serve industry to achieve 


pany is only a factor as it is able to serve greater earning power. This is No. 5 in the series. 


3 FIRST STEP 


tM 
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AND HERE IS THE SOUTH SIDE 


NEXT MONTH 


in the sixth in this sertes of camera studies of MOW. Kellogs you ull glimpse a feu of the many 


upporting groups and special dettces that Kellogg uses to Dessen Engineering talent 
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There's no particular trick to cutting a nozzle hole in a vessel when its 


location has been clearly indicated by a qualified layout man. But there ts quite 
a trick to cutting these holes with the proper bevel to produce a perfect welded 


joint when the nozzle is attached. Perfection in such details is why “Kelloge- 


fabrication” 1s specified for the industry's more im portant vessel orders 


——— 


Shop Layout Craftsmen 
are fully expernenced 
. | fabricatyor 
from nozzle position 
ing to “knockdowr 


fabrication for held 


Continuing of be 


havior of metals un 


Pressure Vessels fer stress at hig 


temperatures has pro 


Vocuum Vessels | 
Fractionating (Columns | 
Orums and Shells 

Heot Exchangers | 


fuced valuable de 


sign data 


Process Piping 


Mi-pressure Special Weld Tech 


vised by spectalis 


Power Piping niques 
Giant One Piece Bends t inde as well as mechar 


Forged and | 
Welded Fittings 
Rodia! Brick Chimneys 


The M. W. Kellogg Com pany (A Subsidiary of Pullman Incorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 


; 
FA 
proper bev pertect weld! 
by ¥ 
WEWS FOR OPERATORS IN WESTERN CANADA | 
Rigid Quality Contro! 
The anadian Kelloge Company Ltd has 
established mplete shop facilites for the 
fabricat fall types of prping at EDMONTON | 
Alberta Inquire directly ©. through any | 
Kellogg or Canadian Kellogg office 
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COMBINATION TOPPING AND THERMAL CRACKING facilities are provided in this new 2500 b/d 


refinery near Salvador, Brazil 


Brazil's First Complete Refinery 


SUCCESSFUL operation of the 
first complete refinery in Brazil, 
a 2500 b d combination topping and 
thermal cracking plant near Salvador, 
has led to plans to build a duplicate 
2500 bd plant, located integrally 
with the precent refinery. The new 
plant will also have facilities for 
catalytic polymerization and LPG 
production from the combined gases 
of the total 5000 b d operation. 

The present refinery is located on 
the Mataripe River on Salvador Bay, 
in Bahia State, about 30 miles by 
highway and 18 by water from Salva- 
dor. It was designed and constructed 
by M. W. Kellogg Co., in conjunction 
with its Latin American subsidiary, 
Kellogg Pan American Corp., and 
the staff of Conselho Nacional ¢o 


irticle Was prepared from a report by 
‘ Paes-Barret« refinery manager, Cor 
. Nacional do Petroleo, Mataripe, Bahia 
B 


M Tarnpoll process engineer and 
Hill, manager of process dept M OW 
Cc 
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Petroleo. The last named is the —n- 
cependent government agency created 
to explore and develop the petroleum 
resources of Brazil. Operations were 
started last September. The Kellogg 
interests have also contracted to in- 
stall the duplicate refinery. Construc- 
tion of the existing plant was entire- 
ly by native labor, the Kellogg con- 
struction force of 20 men serving 
only as supervisors. 


TABLE 1—Characteristics of Feed 
Stock to Mataripe Refinery 
\PI 31 


Gravity 


True Boiling Point Dist F 
lw 
625 
740 
1050 
Sulfur, wt o.10 
B S. & W. Cent.) Vol 10 
Conradson Carbon, wt ‘ 2.8 
Pour Point F 95.0 


Success of initial operations leads to plans 
for doubling capacity at Mataripe 


The present plant is served by 
crude oil mix containing 80°% crude 
obtained through a 6-in. pipeline from 
the Candeias prducing field two miles 
cistant, and 20°, crude supplied by 
barge from Itaparica Island, 14 miles 
away in Salvador Bay. The pipeline 
has to be steam heated because of the 
high pour point of the Candeias 
crude, which is approximately 95° F 

Table 1 shows the general charac- 
teristics of the composite crude feed 
stock. The new refinery will process 
crude from a new field at Don Joao 
eight miles distant from the plant 

Because of the paraffinic nature 


TABLE 2—Yie!lds from Initial Operations 


a" 
Gas, wt erude 12.0 S.% 
i ve erud for 

val rude 2 

Diesel Oil vol crude 12.0 
Fu 0 erude 


4 . 
= 
a 
_ 
4 
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Brazilian Refinery 


of the crude, considerable study was 
necessary in the design for selection 
of the processing scheme and operat- 
ing conditions required for efficient 
production of gasoline, kerosine, Die- 
sel oil, and fuel oil, the primary prod- 
uct needs in Brazil. Flow is of con- 
ventional design, utilizing a crude 
flash tower with steam stripping of 
sidestreams, a combination § tower, 
fuel oil flash tower, fractionator, sta- 
bilizer, and absorber towers, along 
with a combination furnace and a 
naphtha reforming furnace 


The refinery is designed for two 
types of yields: 1) an ultimate yield 
ot gas, gasoline, and fuel oil is desig- 
nated as Operation “A”, and 2) a 
partial yield operation for produc- 
lion of gas, gasoline, kerosine, Diesel, 
and fuel oils is designated as Opera- 
tion ‘(see Table 2) 

In Operation “A”, a 400° F. end 
point naphtha charge for the reform- 
ing operation is provided in the crude 
ceil distillation, since all the potential 
kerosine and Diesel oil is to be 
eracked to ultimate yield. However, 


ALCO 


ALUMINUM TUBE 


When you figure the cost of a tubing 


installation—figure it per foot. You'll find 

Alcoa Tube will save 40% over the price of other 

corrossion-resistant tube. In use you'll find Alcoa 

Tube an excellent performer—strong, light and highly 
resistant to corrosion. 


Look under “aluminum” in your classified telephone di- 


rectory 


call your Alcoa Distributor. 


Due to rearmament, aluminum is not available for unre- 
stricted industrial use. However, when a tubing installation 
is considered, extensive engineering and planning are required. 
This advertisement is intended as an aid to your planning. 


Aluminum fittings are made 
by nationally known manufacturers 


Fre Write for Ilustrated Book 


in Operation “B", where it is desired 
to produce specified quantities of 
kerosine and Diesel oil for sales, pro- 
vision has been incorporatd to under- 
cut the naphtha reforming charge to 
360° F. end point. The naphtha re- 
former in the combination unit is 
included in the design to act as a 
fly-wheel for controlling gasoline oc- 
tane number 

Under the conditions of the initial 
operations, the gasoline produced is 
Stabilized to 10 Ibs. RVP., and has a 
motor octane number of 68, unleaded, 
which is raised to 75 by addition of 
1.1 cc. TEL. Gum and sulfur content 
is negligible, and the gasoline is 
caustic washed only prior to enter- 
ing storage. A simple caustic wash 
is the only treatment required for 
the kerosine and Diesel fuel. 

The fuel oil being produced has a 
maximum viscosity of 300 secs., Say- 
bolt Furol @ 122° F. A heavy naph- 
tha cutting stock is provided for 
cutting the fuel oil viscosity when 
required, and it also provides an ex- 
ternal means for reducing the pour 
point when necessary. Under any 
given conditions of visbreaking, the 
waxiness of the crude oil is reflected 
in the fuel oil pour point. 

All process pumps at Mataripe are 
reciprocating type, the selection be- 
ing influenced by the fact that main- 
tenance and spare parts supply 
would be simpler than for centrifu- 
gals. Pumps are driven by 165 psig. 
saturated steam and, with two ex- 
ceptions, exhaust into a 15 psig. low 
pressure steam main. The two ex- 
ceptions are the gas oil and visbreak- 
er furnace charge pumps, which 
have a vacuum concensing system. 


Furnaces are floor-fired, natural 
craft, and designed for gas firing 
only Refinery gas obtained from 
the stabilizer reflux drum and the 
absorber tail gas is used as fuel 
Natural gas from wells in the Can- 
deias field is piped into the refinery 
fuel gas system, to cut in automatic- 
ally in case of failure or deficiency 
of the refinery make gas. 


The power plant has a rated steam 


Get Alcoa's new booklet, “Instrument Lines of 
Alcoa Aluminum”, Illustrated and crammed with 
facts. ALUMINUM COMPANY OF AMERICA, 
840F Gulf Bidg., Pittsburgh 19, Pennsylvania. 


generating capacity of 75,000 Ibs. hr 
of 165 psig. saturated steam, from 
two Babcock and Wilcox boilers. Al- 
though one boiler is adequate to 
supply the complete refinery and 
outside facilities steam requirements, 
both boilers are operated in parallel 
at partial capacities. Exhaust steam 
from the pumps is condensed and 
returned to the boilers as feed water 


Tankage is provided for 30 days’ 
storage of crude and 15 days’ of prod- 
ucts, in addition to intermediate and 
rundown tankage required in the 
plant operations Products are 
shipped entirely by water. Because 
of the 9-ft. tides, loading is restricted 
to two 3-hour periods of high tides 
daily. 
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for operating pressures up to 


PENBERTHY transparent 


LIQUID LEVEL GAGES 


é 


PENBERTHY REFLEX GAGE. 
Empty space shows white, liquid 
shows black. You can't misread. 
Available in special alloys and 
now available for operating 
pressures up to 5,000 psi. Ask 
for Catalog 35. 


Established 1886 
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These gages were developed by Penberthy in answer to 
persistent demands from the process industries and 
various laboratories for a gage with UNOBSTRUCTED 
VISIBILITY at service pressure ratings up to 10,000 psi. 
They are tested to 15,000 psi. Temperature rating is 250° F 
dry gas . . . 300° F wet gas. 

In addition to their value as liquid tevel indicators, 
these gages are useful as reaction chambers, equilibrium 
cells, high pressure manometers, etc. 

The standard gage body containing the liquid chamber 
is forged carbon steel but stainless steels are available. 
Design is such that glass is entirely relieved of bolting 
. providing a better seal and avoiding those 
= stress concentrations which cause so much glass breakage. 
ot These Penberthy 10,000 psi gages are of proven de- 
pendability . . . they have been in field service for more 
than two years. Write us regarding your requirements. 


pressure. . 


OTHER PENBERTHY PRODUCTS 


PENBERTHY ALSO MANUFACTURES A COMPLETE LINE OF LIQUID LEVEL GAGES IN BRONZE, IRON, STEEL AND ALLOYS 


PENBERTHY INJECTOR COMPANY 
DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 


DETROIT 2, MICHIGAN 
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PENBERTHY CYCLING JET 
PUMPS. Automatically operated 
by air, gas or steam pressure 
... Will pump without clogging 
any liquid that will flow through 
pipes. Ask for Bulletin 5030. 


PENBERTHY EXPLOSION-PROOF SUMP 
PUMPS. Motor and switch totally en- 
closed. Underwriter approved for Class 


1, Group D, and Class 2, Groups E, F> 
and G hazardous location. Made of 
copper and bronze throughout. Ask for 
Bulletin 4929. 


PENBERTHY EJECTORS. A simple 
jet pump operated by air, water 
or steam. Needs no lubrication... 
will not get out of order. Ask for 
Bulletin 5080. 


Canadian Plant, Windsor, Ontario 
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20,000 BARRE; REFINERY 


Engi; 
Arthur G. McKee 


cKee & Company 


ON NEW “TOOLS” FOR PETROLEUM REFINING 


\ eKEE is engineering and constructing complete refineries. individual 
processing units and other refining facilities in many locations. The 
Refinery Division of this organization will continue to devote every effort 


toward keeping pace with the Refining Industry's expansion program. 


DESIGN, ENGINEERING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 


chee Arthur G. McKee & Company - Established 1905 
S, 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland 1, Ohio 
New York: 30 Rocketeller Plaza, New York 20, N.Y. Tidsa: 918 First National 
Bank Building, Tulsa 4, Okla. England: The Iron and Steel Division of 
Arthur G. McKee & Company, is represented by Head, Wnghtson & Co., Ltd. 
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PRACTICES 


Practical Tips 
and Ideas for 
Improving Operations 


How to Control Gas Supply Pressures 


UITE frequently to obtain very 

close control on a pressure-re- 
ducing job, such as on gas supply to 
gas-driven compressors or to boiler 
rooms or preheaters; it is desirable 
to use a pressure-balanced pilot-op- 
erated reducing valve like a Mason- 
Neilan No. 30A or similar unit. 

These valves are so constructed that 
the downstream or reduced pressure 
acts beneath the diaphragm and the 
loading pressure is applied to the top 
of the diaphragm. There is no pack- 
ing gland or spring, except a small 
spring to balance the physical weight 
of the valve plug. A pressure pilot, 
using air as the operating medium, 
loads the top of the diaphragm. The 
one main drawback to this valve is 
that it can only be constructed nor- 
mally closed, so that any failure in air 
supply would cause the valve to close 

That would be very dangerous if 
the valve were used on, say a pre- 
heater, and the air supply should fail 
momentarily causing the valve to 
close and then immediately open again 
This objection can be overcome by a 
little simple “gadeteering™” so the 
valve will go open on air failure. The 
top diaphragm is equipped with a 
continuous bleed. All that is neces- 
sary to safeguard the valve against 
closing in event of air failure 
hook up a small reducing valve or a 
pump governor, such as a Mason- 
Neilan No. 519, as shown at right 
The diaphragm of this No. 519 con- 
nects to the air supply, and a line 
is run from the upstream side of the 
gas line through the body of the No 
519 and tied into the diaphragm of 
the main valve, the 30A 


is to 


Operation is as follows the 519 
is set to operate at a few psi. below 
the minimum operating air supply 
Should the operating air supply fall 
below this set pressure, the 519 opens 
and applies full gas line pressure to 
the top of the diaphragm on the 30A 
to cause this valve to go wide open 
When operating air is restored, the 
519 closes and the 30A valve returns 
to normal operation. If the pressure 
on the main gas line at the point of 
supply for the £19 exceeds about 50 
psi., an auxiliary reducing valve on 
this line will be necessary. This same 
principle may be applied to other 
jobs such as cutting in natural gas 
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INITIAL PRESSURE 


| 


— > — 4 
| 519 C) 
— 
gEXHAUST 
BURNER PRESSURE || 


| OPERATING PRESSURE a 


(WHERE REQUIRED) 


BY-PASS FOR HOLDING MINIMUM FIRE 


| 


in an emergency to operate instru- 
ments, or to cut in an auxiliary air 
supply for the same purpose 

This item is based upon imforma- 
tion in the paper “Gadgetecring™” by 
J. M. Jones, Jr.. The Teras Co., Port 


Arthur Works, presented at the 1949 
symposium on Tustrumentation for 
the Process Te ras 
AdM College. A major portion of the 
paper appeared PETROLEUM Proc- 
ESSING, March, 1951, paues 275-278 


Industries at 


Hazardous Area—Keep Out! 


Snow fence can be erected quickly as a barrier 
around temporary danger spots 


By E. L. GREENE* 


UE to the scarcity of labor and 
materials and the comparatively 
high costs of each, the problem of 
barricading open ditches and valve 
boxes as well as open where 
verhead work is being done has 
added considerable cost to each such 
job 
The ordinary procedure was to have 


areas 


Refining Co, Wellsville. 


the carpenters build a board fence 
around the hazardous areas, nailing 
the boards to posts driven at the 
corners of the area and also inter- 
mediately at board length 

A suggestion has been adopted t 
use snow fence of the narrow, vertical 
slat, flexible type for such service 
This fence can be unrolled and for a 
small area it is self-supporting. For 
a large area a minimum of posts are 
required to hold the fence erect and 
provide an impassible barrier. Also 
it is possible for a careless workman 
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to crawl through or over a_ board been used satisfactorily at Sinclair labor savings alone. In addition, there 
fence, whereas with the snow fence Refining Co.'s Wellsville, N. Y. plant, is no spoilage of lumber, usually in- 
it is nearly impossible to get by it for a number of years. The original cident to erecting and dismantling 


Several rolls of this type fence have cost has been saved many times in conventional board fence 


How fo Operate Reciprocating Pumps Safely 


By ROY W. MACHEN 
Bay City, Texas 


HE pumping of fluids in the re- 
finery and gasoline plant has for 
a number of years presented a bit of 
a “headache” to the pump house crew, 
making constant watching of the op- 
erating pumps a “must.” However, 
the necessity of maintenance and re- 
pair in the pumping section of the 
plant called for some modification of 
design so that men could have more 
time and be free to attend to other 
duties while the transfer pumps were 
In operation 
A number of ideas and pieces of 
equipment have been developed that 
will permit transfer pump operation 
under safe conditions while the_oper- 
ating personnel are some distance 
away. One of the most successful is 
the one shown in the accompanying 
photograph 
It is inexpensive, the only two ma- 
jor items being a plug valve and a pop 
valve designed for fluids and to be 
operated under pressure on both the 
inlet and outlet sides. A by-pass con- 
nection is made between the discharge 
and suction ends of the pump in the 
form of a modified “U". The plug 
valve provides a means for increasing 


the line pressure for faster pumping 


when the operator can be right on the at the end of the line, protection has pop valve and by-pass. In addition, 
spot. Should the operator be needed been provided against high pressure the whistle of the fluid passing 
at some other location in the plant, rupture of gaskets and fittings through this valve can be plainly 
he opens the plug valve. Then should through release of fluid from. dis- heard at a considerable distance and 


a discharge valve be closed somewhere charge back to suction through the serves as a signal to the pumper 


Easy-to-Make Inspection Tool 


How to build an inexpensive device for checking 
tube wall interiors for corrosion 


DEAS for tube gaging tools are al- 
DIAL SET SCREW SETTING RING EXACT KNOWN DIAMETER most as abundant as the number 
of tubes themselves. The chief aim 
in every case is to determine quickly 
the variations in inside diameter which 


1 ROD PINS EXPAND TO TUBE WALL CON SPRING 
Y will show thin wall conditions indi- 
cative of corrosion and erosion so 
‘4 i Y ] aa that such tubes can be replaced 
\ i, \ ij i/ A tube gager used at the Olean, 
2 2 \ N. Y., refinery of Socony-Vacuum 


OUTER CASING cap HARDENED STEEL CONE Oil Co., Inec., represents another of 
these design ideas which has _ per- 
formed successfully. Illustrated (at 
HANDLE FIXED PLUG-TAPPED 10 TP1 ROD—THREADED 10 T.PI the left,) it is capable of rapidly de- 
tecting variations in inside diameter 
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WELDING FITTINGS FOR ANY PIPING SERVICE 


vorfoys is chown Iw the new Burney W-3 Olet Cotalog, 
The complet oly will ftnish dercriptions, densional intormafion end 
insialbation section cdemonst ates: gegp tically mw. 
Welding Fiitings offer the quickest, God thost nical of 
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as small as 0.01 inch Setore it 1s 
inserted in the tube, a metal “setting” 
ring of the exact LD. of the furnace 
tube is placed over the three expansion 
pins. The pins then are expanded to 
contact the inner wall of the ring and 
the pointer and dial are set at zero 
The inward-outward movement of the 
pins is controlled by the hardened steel 
cone actuated by the handle and the 
coil springs under each pin which 
cause them to draw in as the cone 


Maintenance by Real 'Sky-Hook’ 


is backed up within the casing 

Socony has found this too] will 
withstand ordinary wear and tear of 
refinery use for an indefinite period 
of time. Any first class mechanic 
can operate it easily end interpret 
the results of the readings. By refer- 
ence to previous inspection records, 
tube life can be determined, any un- 
usual operating features observed, 
and corrective measures immediately 
taken 


If your stacks or towers need paint, you can 


ELICOPTERS are certainly not 
Standard equipment in a refinery 
paint department, nor even in an en- 
tire maintenance division for that 
matter 

However, they can be hired and at 
a lower cost than putting up a tem- 
porary ladder arrangement, say to 
the top of a stack or some other tall 
structure that has to be painted. Of- 
ficilals of the Everrett, Mass-, ptant 
of Monsanto Chemical Co.'s Merrimac 


save time by using a helicopter 


Division found that out recently when 
they employed one of these “flying 
windmills” to help out in a 150-ft 
smokestack painting job and saved 
virtually a day and a half in time 
In the conventional approach to 
such a job, the steeple-jack starts 
at the ground level and erects a suc- 
cession of lashed-on, lightweight lad- 
ders up the full height of the stack 
This permits him to climb to the 
top and hook on his rigging and boat- 


the above statement was made 
by the Chief Engineer of a pipe- 
line station in Indiana concern- 
ing a set of Dura Seals installed 
on one of their pumps. These 
mechanical seals are on a main 
line Crude Oil service pump op- 
erating at 3600 RPM, having a 
suction pressure varying from 
10 to 270 Ibs. and a discharge 
pressure into the line averaging 


TOO tbs. 


These single type Dura Seals 


have just completed five vears 


“... paid for themselves in 
the first year of operation” 


of continuous operation without 
shut-down. The Chief Engineer 
said that he had figured up their 
previous cost of operation, in- 
cluding new sleeves once a year 
and labor involved, and that 
in comparison “. . . these Dura 
Seals have paid for themselves 


in the first year of operation.” 


Learn more about the econ- 
omy of Dura Seal service by 
writing the Durametallie Cor- 
poration, Kalamazoo. Michigan. 


ashing for Bulletin No. PP-17 4. 


(To obtaim more data on advertised products see page 668) 


swain's chair. The operation normal 
ly takes about a day and a half 

At Everett, a helicopter flew the 
steeple-jack to the tip of the stack 
stationing itself in such a positior 
that he was able to lean out the door 
and carefully drop his staging hook 
over the stack top. His block and 
falls were then rigged to the eye of 
this hook. He then played out the 
block and falls which dropped slowly 
into the correct position 

Then the helicopter landed its pas 
senger nearby in another part of th: 
plant yard, and he returned to th 
base of the stack to start painting 
The entire operation, including take 
off and landing, consumed approx 
mately one-half hour 


Maintenance Tips Wanted! 


Plant superintendents, foremen 
engineers.-Send in your own 
ideas on “How we do it around 
our refinery.” 

The idea is the important thing 
We'll dress up your drawings or 
photographs and write up your 
information. Send your contribu 
tions to 


Plant Practices Editor 
PETROLEUM PROCESSING 

1213 West Third St 
Cleveland 13, Ohio 
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The Petreco Electrosphere Desalter 


illustrated above is one of eight sep- 
arate Petreco installations in the 
Gulf Oil Corporation refinery at Port 
Arthur, Texas. Gulf also uses Petreco 
Desalters in its refineries at Philadel- 
phia and Pittsburgh, Pennsylvania, 
Toledo, Ohio, and at Fort Worth 
and Sweetwater, Texas. These re- 
peated installations by arefiner with 
Gulf’s acknowledged leadership and 
refining know-how speak for them- 
selves. If you want the best in 
desalting equipment, engineering, 
service and performance — specify 


R 51-1 
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PETRECO. Assure your refinery of 
more economical operations with 
Minimum Residual Salts and Solids 
Less Furnace Plugging 

Less Exchanger Plugging 


Reduced HCl Corrosion in Topping 
Section 


Clear Water Bleed 
Waste Oil Recovery 


Trouble-free, Automatic Operation 


PETRECO OFFERS COMPLETE 
DESALTING SERVICE 
AND FACILITIES 


PETROLEUM RECTIFYING COMPANY 
5121 So. Wayside Dr., Houston 3, Texas 
1390 E. Burnett St., Long Beach, Calif. 


SPECIALIZED 


PETROLEUM PROCESSES! CESALTING 


|) DEHYORATING 
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PRECISION-Saybolt Viscometer (A.S.T.M. D88) 
gives greater accuracy by permitting full concentration 
by operator, freed from concern over 
control to 0.05°F. Stainless steel exterior, fire-safe, 


“mechanics'; 


continuous duty. Other models for different types 
heat, higher temperatures, etc. Bulletin 7-705 


PRECISION Pensky-Martens Flash Tester—gas or 
electric models, A.S.T.M. D93—is the standard. Pilot- 
lit, adjustable test flame automatically jets into cup 
upon opening cover shutter. Shielded metal air bath. 
Accurate, safe. Widest selection of preferred appa- 
ratus for petroleum laboratories. Bulletin 7-705 


Among the 3,000 Precision products —'‘utility’’ items to 
highly specialized apparatus—are other instruments to 
make your work easier, surer, more economical. Probably 
some of your equipment warrants replacement, doubtless 


you can use additions... 


Precision Scientific Company 


° 
@ val Problem 


3737 W CORTLAND STREET-—CHICAGO 47 


Your indivig. 
* 
e 


* ciNEST Research and Production Control Apparatus 


NEW YORK . PHILADELPHIA . ST. LOUIS . HOUSTON e SA!’ FRANCISCO 
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For New 4//,¢, with Laboratory Apparatus 
| — more precise, more certain — 
Specify Precision to be Sure 
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Automatic Safety Shut-off Valve 


By ROBERT L. PATTON 


HE laboratory at Gulf Refining Co.'s Cincinnati re- 

finery feeds reference fuels, for octane determina- 
tions, to burettes located near the test engine through 
‘s-in. O.D. copper tubing running from 55-gal. drums in 
an adjoining room. The gasoline in these drums is dis- 
placed by water under a small fixed head maintained by 
a standpipe.' 

There was no simple means of determining when all 
the gasoline had been displaced from the drum. As a 
result, the usual indication was water appearing in the 
burette. Of course, by that time the line was full of water 
Besides the obvious nuisance involved, it was difficult to 
get the last traces of water out of the transfer line from 
the drums to the burettes 

An automatic shut-off valve was designed and built 
from standard materials that will stop flow when water 
enters its float chamber. It is illustrated in the drawing 
One of these valves is mounted at the outlet of each fuel 
supply drum and serves as automatic protection against 
filling the lines with water. The principle employed is 
not new, but such a valve is not commercially available 
in small sizes as far as could be learned 

The float was constructed of brass shim stock with 
soldered seams. Its length was determined by trial and 
error. After attaching a shaft and ball, the length of the 
float was adjusted until it would sink in gasoline but 
float in water. Final adjustment was made by melting 
irops of solder onto the top of the float 

The valve body is made from a '4-in. ground joint umon, 
the lower half of which is drilled out to make space for 
the ball valve itself. This, of course, destroys the ground 
joint. Therefore a gasket is needed to prevent leakage 


* Mr. Patton is an Instrument Foreman at Guif Refining (« *leves 
refinery in Cincinnati, Ohi 


2” REDUCER 


DUO-GRAVITY FLOAT 


4” PIPE NIPPLE 


GROUND JOINT 
UNION (MODIFIED) 


STEEL BALL 
GASKET 


The steel ball was brazed onto a length of small brazing 
rod which was threaded at the other end and screwed 
into a long nut soldered to the bottom of the float. Other 
materials used are pipe nipples and 2 x '4 in. reducers 
For the reducers, the top and bottom from a Foxboro air 
filter pot were used 


(1) “Water Displacement Device Provides Constant Head on Test Fue 
Laboratory Practices, PeTroLeuM PROCESSING, Maret 


“Packaged” Acid Number Tests 


Rapid control determinations can be run 
by untrained refinery operators 


By MILTON R. BEYCHOK and PATRICK McGINNIS* 


_—— control of a refinery product so as not to exceed 
a maximum Acid Number specification creates a 
problem in a plant with limited laboratory personnel. The 
Acid No. determination involves techniques above the usual 
level of routine petroleum testing. A rapid, simple con- 
trol test which can be used by plant operators would 
be desirable. Such a method has been devised and proved 
satisfactory at the Rothschild Oil Co. refinery at Santa 
Fe Springs, Calit 

The method employs a test solution, 50 ml. of which 
undergoes a definite color change when agitated with 25 
ml. of sample which is at, or above, the maximum Acid 
No. level 

The preparation of the test solution employs the re- 
agents required by ASTM Method D974-48T. A numerical 
example best illustrates the method of preparing the 
test solution 

* Mr. Beychok 


thsechile Sant e Sprir 
i oni ¢ Santa F St 
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definition 


KOH 
oan 


im 
Thus 
mi. KOH 
test ' iN KOH 
From the following data 
Maximum Acid No. desired 0.04 
Product Specific Gravity 0.845 
KOH Normality 0.1000 
Titration blank for 50 ml. solvent 0.1 ml 
Sample size to be used 25 ml 
Substituting into Equation 2: 
nl. KOH 0.046250. 84 
“mi. test 0.1)654.1 
Then: ml. KOH per one liter solvent 
5.0 ml 
Place 5.0 ml. of KOH plus 60 ml. of alpha-naphthol- 
benzein indicator in a 1-liter volumetric flask. Fill to the 


(20)10.25) 
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Laboratory Practices 


mark with titration solvent. A vol- 
ume of 50 mil. of this solution now 
contains enough KOH and indicator 
for the titration of 25 ml. of a sam- 
ple which has an 0.04 Acid No 

The test procedure is as follows 

1__Place 50 mil. of test solution, 
which has a deep blue-green color, in 
a 4-ounce bottle 

2Place 25 ml. of filtered sampk 
in the bottle and shake well. (Filter 
through paper to remove entrained 
caustic or water) 

3—-If the color changes to brown, 
v orange, the sample is above the 
maximum Acid No 

the color remains on the 
green side, the sample is below the 
maximum Acid No 

It has been found necessary to 
take measures to prevent the absorp- 
tion of CO» by the test solution, The 
formation of K.CO, can neutralize 
the liter of test solution within 24 
hours, change its color, and hence 
render it useless. To overcome this 
difficulty, the test solution is placed 
in an aspirator bottle which is pro- 
tected by an Ascarite breather. Ap- 
proximately 2 grams of powdered 
$a(OH). are placed in the bottle for 
further protection. After shaking 
well, allow to settle for 2 to 3 hours 
before using. Plant operators should 
be cautioned against shaking the 
bottle and disturbing the settled pre- 
vipitate of Ba‘tOH). and BaCoO.. Test 
solutions prepared and used in the 
manner described have been in sat 
isfactory plant use for as long as two 
weeks at a time 

This general method of preparing 
packaged titrations’ can be em- 
ployed for a great many other con- 
trol tests in the refinery laboratory 


IDEAS—Wanted! 


Chemists, technicians, inspec- 
tors!.Send in your own contri- 
butions on “how we do it in our 
laboratory.” Possible subjects 
might include gadgets, shortcuts 
in analytical procedures, safety 
ideas, etk 

Material that has been = sub- 
mitted for publication in PrETRo- 
LEUM PROCESSING exclusively will 
be paid for at our usual space 
rates—_or higher, if the idea is a 
good one. Payment is made on 
fate of publication. Please include 
sketches, charts, diagrams, and 
photographs if possible 

Don't worry too much about 
the actual writing. The idea is 
the important thing. Send us your 
notes and we'll do the write 
it up, work over the drawings 
and all that. Send your ideas to 


Laboratory Practices Editor 
PETROLEL M PROCESSING 
1213 West Third Street 

Cleveland 13, Ohio 


Asphalt Penetrometer Improved 


Simple modification saves operator's time 
on long determinations 


N USING many standard asphalt Olewine of Atlantic Refining Co.'s 

penetrometers, the operator must Asphalt Research Laboratories at 
use his right hand to hold open the Philadelphia, Penna. solved this prob- 
needle mechanism. When running 5- lem by drilling a 's-in. hole through 
second penetrations this is not much the supporting arm and needle re- 
of a problem. But when running lease bar as shown in the photograph 
longer time penetrations such as for A pin is inserted in this hole to hold 
the standard low temperature pene- the release bar in the open position 
trations or for special research Mudies thus permitting the operator to leave 
much of the operator's time is wasted the instrument for other duties while 


William Vockroth and Raymond the test continues 
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Activated “Alumina 
cries 
to lower dew points 
than other 
commercial 


ting Fuel Eehyt ' ide Sulphur Dioxide - 
tyl Acetate - sor en Ethylene Natural Gas Air 
hioride - en Helium - Hydrogen Nitrogen 
le Oils - Melted Air: / Oxygen Helium Hyd 
dine Benzol - Acetylene Carbon Monoxide 
i Sulphur Dioxide Ammonia - 
Natural Gas Air Argon 
Carbon Dioxide + Sulphur Di 
Chlorine Ethylene Natura 
Argon - Oxygen Helium Hydrogen - 
tylene Carbon Monoxide Carbon 
ur Dioxide - Ammonia - Chlorine 
‘al Gas Air Argon Oxygen 
Nitrogen Acetylene Ca 


Ethyl Acetd 
tyl Acetate Carbon T 
hloride Naval Store 
Butane Refr 
Animal Oils - 


ALCOA Activated Aluminas have high resistance 
‘ushing, shock and abrasion... do not soften 
to cru ing, shock rasio n, 
Melted Waxe swell or disintegrate, even when immersed in 
dard Solvent Gasol water .. are non-toxic... non-corrosive .... 
erosene - Diesel Fue high in purity 
ting Fuel - Ethyl Acetz 
tyl Acetate - Carbon T Besides their use for dehydration, ALCOA 
hloride 
ane 
s ° Animal Oils - V from gaseous mixtures and serve as catalysts and 
e Oils Melted Waxes 
idine - Benzol ° Toluo catalyst carriers. Phey are used in the liquefaction 
idard Solvent Gasoli 


practically iron free. 


Activated Aluminas adsorb certain gases and vapors 


of gases, and for the maintenance of transformer 
and lubricating oils 

ALCOA Activated Aluminas are Let us tell you more about these efficient, 
among the most effective and solid-type desiccants. Write to: ALUMINUM Com- 
efficient desiccants available for PANY OF AMpRICA, Cie micars Diviston, 6161 


the dehydration of liquids and gases. Dew Gulf Building, Pittsburgh 19, Pennsylvania. 


points as low as minus 100° FL and even 


lower may be obtained, and under normal ( 
circumstances, ALCOA Aluminas 
can be used for an almost indefinite number 4 CHU 


of drying cycles. ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS + TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE « SODIUM FLUORIDE + SODIUM 
« b ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE - GALLIUM 


*Ree. P.M. Aluminum Company of America 
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To help meet 
the growing demand for 


aviation gasolines... 


— 


A COMPLETE LINE OF DUPONT ADDITIVES 


The demand for aviation gasolines is constantly services of the Petroleum Chemicals Division 


rising. To help you maintain quality standards Field Laboratories are available to you. The 
easily and economically, DuPont offers a com- laboratories will evaluate your gasoline and 
plete line of gasoline additives. These are recommend the most efficient use of any of 
especially adapted for use in aviation fuels and our products. For full details, write the nearest 
are compatible with each other in every way. Du Pont Petroleum Chemicals District Office 


In connection with~ these additives the listed below. 


TETRAETHYL LEAD COMPOUND—Aviation Mix 
Du Pont T hy! Lead Compound—Aviation Mix is backed by 25 yeors 
of manufacturing experience and supported by extensi h. it is 
supplied to you with complete, helpful services applying to blending 
operations and sofety. 


GASOLINE ANTIOXIDANT No. 22 


HANDY 


BLENDING 
CALCULATOR 


To assure maximum stability of your aviation gasolines we offer Du Pont This Du Pont Blending Calculator was specially designed 
Antioxidant No. 22. This is a commericial grade of N.N’ di-secondary to help expedite the blending of your aviation gasoline 
butyl-para-phenylene-diamine. with Tetroethy! Lead Compound—Aviation Mix. A real 


time-saver, it is yours for the asking! Your Du Pont 


GASOLINE DYES Petroleum Chemicals representative or the nearest 
For aviation gosoli many refi prefer Du Pont Oil Blue A to meet District Office will be glad to supply you. 

color specifications. This dye can be combined with Du Pont Oil Yellow 

N to obtain green, and with Du Pont Oil Red if purple is required. 


MAKE DU PONT THE SOURCE FOR 
ALL OF YOUR GASOLINE ADDITIVES 


Better Things for Better Living 
+ +» through Chemistry 


Petroleum Chemicals 


New York, N.Y Wilmington, Bel. 
E. 1. DUPONT DE NEMOURS & COMPANY [INC.) District District 

visa a . vise, a. 
Petroleum Chemicals Division @ Wilmington 98, Delaware Offices: Houston, Texos Laboratories: Houston, Texas 


los Angeles, Calif El Monte, Calif. 
IN CANADA: Canedian industries Limited —Toronto, Ont. — Montreal, Que. 
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Caustic-Methanol Sweetening 
Of Heater Oils 


N THE production of heater oils 

from high sulfur crudes, it has 
been found that, whereas the sour 
heater oil distillate gives satisfactory 
performance in burning tests, the 
same oil gives objectionable deposits 
in certain sleeve-type burners after 
it has been subjected to sweetening 
with the usual reagents such as doc- 
tor solution, copper chloride, ete 
However, if the oil is extracted with 
a caustic-methanol solution which 
chemically removes the ill-smelling 
mercaptans instead of simply con- 
verting them to disulfides, then the 
oil will give satisfactory performance 
in burner operation 

However, the removal of mercap- 
tans by caustic-methanol suffers the 
disadvantage in that it is extremely 
difficult to lower the mercaptan num- 
ber of the oil to a point where it will 
pass the usual doctor test for a sweet 
oil. In other words, caustic-methanol 
solution is not generally capable of 
making the oil salable, so it is com- 
mon practice to follow such treat- 
ment with doctor or copper sweeten- 
ing. Caustic-methanol will readily 
reduce mercaptan number to 5-10 
(Mg. sulfur 100 ml oil), but it is sub- 
stantially impossible to reduce the 
mercaptan number below 1, which is 
“ordinarily accepted” as the upper 
limit for a “sweet” oil. 

A patent issued to Standard Oil 
Co, (Indiana) (U. S. patent 2,547,181) 
specifies that the caustic-methanol 
treated oil can be satisfactorily 
sweetened by contacting it with oxy- 
gen or air after the separation of the 
caustic-methanol solution and before 
water washing or neutralization of 
caustic. It is sufficient to inject air 
or preferably oxygen into the oil as 
it leaves the last stage of the caustic- 
methanol extraction and then allow 
the oil which is saturated with oxy- 
gen to stand for a short time before 
finally washing with water to re- 
move the last traces of caustic and 
dissolved methanol. 

The reaction is quite rapid and 
usually requires only about one-half 
hour at 60°-80 F. The oxygen also 
akis in washing the oil bright. Where 
the mercaptan extraction is especial- 
ly efficient and the mercaptan num- 
ber of the extracted oil is low (e. g 
2-5) the oil can often be sweetened 
by merely injecting oxygen into the 
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By PETER J. GAYLOR 
Editor, ‘The Technical Survey” 


PROCESSING PATENTS 


tream of oil leaving the caustic- 
methanol extractor. 


In one example, a sour West Texas 
heater oil of 40° API gravity and 
332 -574 F. boiling range, with 
mercaptan number of 60, Was ex- 
tracted with caustic-methanol to a 
mereaptan number of 10. The oil was 
neutralized by washing with dilute 
sulfuric acid and then blown with 
«ir for one hour at room temperature 
The mercaptan number was reduced 
cnly to 7.5 by this treatment. An- 
other extracted oil of 8.5 mercaptan 
number was washed with water and 
was air blown to give a value of 6 
Oxygen treatment of another oil re- 
ulted in a value of 0.5 

Apparently, concentrated oxygen 
is necessary to bring the mercaptan 
number below 1. It might be cau- 
tioned here, however, that the use of 
oxygen under such conditions may 
be hazardous and should be carried 
out under carefully controlled con- 
ditions. 


Adding Sweetening Agents 
To Sour Gasoline 


WAY to effect sweetening 
of slightly sour gasolines is to 
add a so-called “sweetening agent” 
such as the one disclosed in the 
Socony-Vacuum Oil Co.'s patent 2,- 
543,953. 

This patent points out that a hy- 
drocarbon mixture containing sulf- 
hydryls is said to be “sour” (posi- 
tive to the doctor test) if it contains 
more than 0.0004 of sulfur cal- 
culated as mercaptan, and is free of 
hydrogen sulfide. Actually, the “sour- 
ness” of a mercaptan varies with its 
structure. As shown in Table 1, 
there is a minimum concentration for 
each mercaptan, required to give a 
positive doctor test. For example, 
six times as much ethyl mercaptan 
is required than heptyl, and ten times 
as much phenyl. 


TABLE 1—Minimum Mercaptan Sulfur 
in Naphtha Required to Give Positive 
Doctor Test 


Mercaptan wt—% 
Etbyl 0 0006 
n-Propy! 0003 
n-Buty 0.00015 

Amy 0.0002 
Isoamy 
n-Hepty 0.0001 
Phenyl 


New Developments 
in Processes 
and Products 


It has been found, in the case of 
sour hydrocarbons containing not 
over 0.02 wgt % of mercaptan sul- 
fur, that doctor and copper treating 
can be avoided by using a small 
amount of a sweetening agent such 
as di-secondary butyl catechol. 

It is important that the gasoline 
contain a small amount of alkali 
metal hydroxide and that the mer- 
captan content of the sour gasoline 
preferably be not over about 0.005 
wet ‘,. The sweetening agent is 
added in amounts of about 4-20 Ib 
per 1000 bbl. of gasoline After 
about 30 minutes to about 7 days at 
ambient temperatures, the gasoline 
becomes negative to the doctor test. 

Data indicate that although alkyl 
eatechols are far superior (of the 
gum inhibitors) as sweetening agents, 
the most effective one, by far, is di- 
sec. butyl catechol. In the absence 
of alkali metal hydroxide, a concen- 
tration of this sweetener to the ex- 
tent of 10 Ib./1000 bbl. of gasoline 
(0.005 © S$) is still ineffective to 
sweeten it. Sweetening can be ac- 
celerated by adding the agent to the 
hydrocarbon before caustic washing, 
or stirring the blended hydrocarbon 
with air or oxygen. 


Activated Bauxite Used 
To Sweeten Distillates 


LTHOUGH most major distillate- 
A sweetening operations at the 
present time involve the use of liquid 
extracting agents, it is possible to ef- 
fect a considerable reduction in sul- 
fur content by the use of a solid ab- 
sorbent material such as activated 
bauxite at 50-200° F. It has been 
found, according to U. S,_ Patent 
2,537,756 issued to the Porocel Corp., 
that a compound such as thiophene 
can be removed substantial 
amounts at 80° F., whereas the ali- 
phatic type sulfur compounds are bet- 
ter removed at 700° F. The follow- 
ing table shows the extent of removal 
of the various sulfur compounds 
from the naphtha at the two temper- 
atures: 


% sulfur reduction 
700 


Thiophene , 22 
Ethyl 
Carbor "9 
Buty! Mercaptan 46 
Carbonyl Sulfide 99 


The fresh bauxite is preferably 
activated by heating at 1200° F. to 
a water content of 1.5%. Of course, 
when the desulfurization is carried 
out at 700° F., the sulfur compounds 
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SHORT-TIME TENSILE PROPERTIES 


= ULTIMATE STRENGTH 


a 
° / 
120-4 \ —:—-— ELONGATION 
° ----- REDUCTION oF AREA] 
x! — 502 
os 
an 
= We 
\ 
\ Bo 25 
5 
SHEET, 0043 IN. THICK, wS 
w ANNEALED AT 2200 086.F 
40F HELD AT TEST TEMPERATURE 20 ww 
= FOR 1/2 HOUR PRIOR TO LOADING 
3 


CROSS HEAD SPEED, 005 IN.PER 10 


o 900 1200 1500 1800 2100 2400 
AY N ES TEST TEMPERATURE, DEG. F. 


TRADE-MARK 


Alloy No. 25 “ STRESS-RUPTURE CHARACTERISTICS 


25 
a 15 1600 DEG — 
STRONG up to 1800 F. without aging 8 oe a ee 
DUCTILE at room temperature gg 
HAYNES alloy No. 25 is a new wrought high- 
temperature alloy that has exceptional SOLUTION- ANNEALED CONDITION — 
mechanical properties at temperatures up 3 
to 1800 deg. FF. in the fully annealed con- 2 
dition without subsequent aging. Yet this 25 50 100 250 500 1000 2500 5000 


alloy is easy to fabricate because it has 


TIME TO RUPTURE, HOURS 


excellent ductility at room temperature. 


This combination of properties makes 


HAYNES alloy No. 25 an ideal material for 


; Consult our nearest office for engineering data and assistance in 
the construction of highly stressed parts 


solving your high-temperature problems with Hv\\es alloy No. 25. 
that must operate at elevated temperatures. 


Physical and mechanical properties of all 10 Hyyxes high-tempei - 
This latest addition to the series of 
; ature alloys are given in tabular and graphic form in the booklet, 
HAYNES high-temperature alloys was de- 99 

: “Haynes Alloys for High-Temperature Service." Data on short- 

veloped as a wrought material to withstand il x d 
time tensile properties, stress-rupture, cree test, e ance 
minimum stress of 6,000 Ib. per sq. in. P 
for 100 hours at 1880 ded. F. It is available properties, and fabrication procedures are included. Write to 
as sheet, plate, bar stock, and tubing. Haynes Stellite Company, 725 S. Lindsay St., Kokomo, Ind. 


Haynes Stellite Company 
Union Cosbide Corporation 
TRADEMARK 
General Offices and Works, Kokomo, indiana '. 


Sales Offices 
Chicago — Cleveland — Detroit — Houstor. , 
Los Angeles—New York —San Francisco— Tulsa 


The trade-mark “Haynes” distinavishes products of Union Carbide and Carbon Corporation. 
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Processing Patents 
are decomposed mainly to hydrogen at 
sulfide, which must then be removed | DS join 
from the distillate Pac 1s 
ssure! 
Patents Issued in April fu me pre 


The following classified listing 

gives the patent number, pat- 
entee or assignee, and a brief de- 
scription of all patents believed 
to be of direct interest to the pe- 
troleum processing industries, as 
contained in the Official Garettes 
of the U. 8S. Patent Office for Special 
April 3, 10, 17 and 24. Vol. 645 
Nos. 1-4 Piston Rings 


HOLD 
line pressure 
during 
packing 
operations 


Conversions 


(Houdry Process Corp.) 
veying medium for 


Process Corp 


Production is reaching for an all-ume high. Costly service interrup- 
tions and resulting operational losses must be eliminated! One 
major cause of down ume... cutting off service to repack pipe line 
expansion joints...cav be completely eliminated. ADSCO Piston- 
Ring Expansion Joints can be packed ander full line pressure with 
no interruption of service. 

ADSCO’'s patented piston-ring feature . .. with combined internal 
guide... holds the line pressure even when the packing is com- 
pletely removed. Venting the relief chamber exhausts any accumu- 
lated steam that may have passed the rings and, with no pressure 


against the stuffing box, all packing may be withdrawn. 


Get these ADSCO extra features 
NO SCORING OF SLIP because it is in contact only with the packing. The 


piston rings ride the machined bore ot the body 

COMPLETE GUIDING both internally and externally to prevent misalignment. 
SPLIT EXTERNAL GUIDE permits installation in smaller spaces 

LIMIT STOPS prevent over-travel. The slip cannot be pulled from the body 


150,089 (Socony-Vacuum Oi) Co.) Ele while in operation 
of hydrocarbor 


sine electrica PACKING LUBRICATION is provided to prolong packing life and ensure 


smooth performance of the slip 


NON-FREEZING GLAND STUDS AND BOLTS are of non-corrosive metal and 


Refining Ce Re always accessible through special openings in the external guide. 


palladiun it 


eracking pr 


e de Raf 


ADSCO Piston-Ring Expansion Joints are available in a full range of sizes, in 
both single and double units, with 4°, 8" or 12° traverse per slip, for pressures 
to 400 psi and greater, and tor temperatures to 750 F, and higher. For infor- 
mation, see your ADSCO representative or uwiite for Bulletin No. P-35-15 


HEAT EXCHANGERS 


Apsco 


45.415 «Standard O Development © 


temperature polymerizatior 


r 

2.548.447 (Shell Development C« Fluid ‘a 4 

mpositions containing glycidyl polyether J 
is hardening agents ‘ STEAM TRAPS 
S 2.548.460 (Standard Oil Development 
Distil jon 1 acetate from sec 


| AMERICAN DISTRICT STEAM COMPANY, ING. + North Tonowondo, N.Y. 
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action temperature 
2,545,295 «Socony-Vacuum Ou Hy 
drocarbon conversion and cat st regen 
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nducting high temperature reactions 
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| THIS FEATURE 


OF THE 
HONE Y WELL 


VALVE 


* Compare the Bellows Seal of 

this valve with that of any 
other wide band proportional 
type. Look at it closely . . . study 
it feature by feature. 


Then check the other features of 
the valve . . . the Specially De- 
signed Diaphragm, the Duplex 
Stem Guide, the One-Piece 
Bonnet, the Safety Stem Lubri- 
cator, the wide variety of discs, 
the easy reversibility in the field. 


Your comparison will prove that 
the Honeywell Series 700 has all 
the features you look for in a 
fine valve. 


It’s available in a wide range of 
styles and sizes. For detailed in- 
formation, write for a copy of 
Bulletin 700-2, or call in your 


local Honeywell engineer . ;, he is 
as near as your phone. 


MINNEAPOLIS-HONEYWELL 
REGULATOR Co., Industrial Divi- 
sion, 1910 Windrim Ave., Phila- 
delphia 44, Pa. Offices in more 
than 80 principal cities of the 
United States, Canada and 
throughout the world. 


New Bulletin 750, 
“Control Valve Sizing Data” 
is now aveilable 


(To obtain more data ow advertised products see page 668) 


Packless Bellows Seal 
provides protection 
against fluid leakage 
or air infiltration. 
Special construction 
eliminates buckle or 
twist, assures positive 
seal between its hous- 
ing and bonnet. Tap, 
in housing, permits 
alarm connection. 
Unit is easily re- 
placed in field. Avail- 
able in Monel for 
pressures up to 300 
Ibs. or in stainless 
steel to 600 Ibs. In 
addition, conven- 
tional stuffing box 
affords added safety. 


PRODUCTS 
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Processing Patents 


Co.) Esters ef trimethyladipic acid erylate thickened phosphate lubricant and 
2,545,498 dard Oil Development Co } thuid U 


divetyl ester of sulfosuccinic ac 
3. 2,549,535 (Standard Oil Development Co} 


Dry ice fr Us (The Anchor Chemical Co., ass molding Jubricant : 
U.S. 2,548,499 Development Co + Ltd.) Extreme pressure additives for lubri- u 2.549.558 «Standard Oi] Development Co.) 
Carbon dioxide purification Z 0 alt, butadiene-isobutylene resin compo 


eating oils 

y 2,550,406 (Standard Oj! Development Co 
extreme pressure lubricants us > 950.371 (Shell Development Co.) 
composition containing poly 


U.S. 2.548.503 (Standard O 


resinous isooletin polymers 
U.S. 2,548,505 (Standard Oil Development Co 


velo ent Co.) 
xime cures = I indard Oj] Developmer 
Petrolet Co Con 
Oil Company—Ir Pe re lized paraffin wax 
“ olefins . natural gas U.s. 2 476 «Atlantic Refining Co.) Mineral 
Co Corrosior tumen 
he Pure Chiorinat Bec aggregate bonding u bitumen 
ur s in pres for US 2,550,481 «Shell Devel t \s 
hl 


phalt emulsion 


Catalysts 


2,547,380 n Ol ¢ f 
Development 
pment alyst contain met alts 
carbon gas int n indus 


ea for 


de tlor kylated nag ene 
xyha Hydrocarbon Synthesis 
Us. 2 ‘ dard O Development C S. 2,548.88 (Kopper Ir R 
I U.S 2.54 v1 (Sta & Ga 
nsa he t ind aldehyde Forming } stalyt rfaces f{ irbon from butadiene cataly 
(Standard O11 De pment C 
ydrocarbor 


us 


47,731 (Standard Oi] Development Cr 
Liquid ve gage viewing device 
rd ent ¢ ras Standard Oj] Development C 
ron catalyst Compressor pulsation dampener 
‘ reves us 48,473 O velopment 
2.54 \ OU Co) pa Au tic weighing machine 
thiophene de bustion chamber 
dist tion with HF U.8s. 2 7.396 («Sinclair Refining Co.) Paraffir { 
U.8. 2.54 61-2 ps Petroleum ¢ Me Vax stat it quid rgano-silicor measuring 
ipt er polymerizatior polyme (Socony-Vacuum Oil Co.) Re 
She Develo, Lacta 2.548.480 (Standard O11 Deve ‘ desiccants 
plasticize r rubbers Fungicida ripe ms nta nitre Lf (Standard Oj] Development Co.) 
4 methanal phenyl hydrazones Suppressing ammonia corrosion with hal em 
Us 45,500 (Standard © yment Co.) 
Refining Fungicidal compositions ae hexa l (Standard Oi] Development Co.) 
u 2 47,181 (Standard Oi] Co Ind Dis chlorocyclopentadiene hydrocarbon otl shale 
weetening with caustic-methanol! 2,545,650 ‘(Standard Co Ind.) Pre- u (Standard Oj] Development Co.) 
xyger venting corrosion in pipe-line transportation Suppressing alkali corrosion of copper with 
u (Maloney-Crawford Tank and of refined petroleum oils, using salts of HS 
ind separator 
Us 2 Corp.) Extraction of 
acidic ure from gases 
U.8. 2 Separator 
treating ubricating oils and ting 
trifuging 
| Versatile Top Entering 
‘artial hydrogenation of unsaturated 
junct polymer hydrocarbons e 
U.S. 2.548.030 (Universal Oj] Products Co.) 
Apparatus for heating fluids to high tem Mixer 
i t 2 32 (Phillips Petroleum Co.) Im 
proved process for olefin recovery in re 
finery 
U.S, 2,548,192 (Union Oil Co. of Calif.) Con by 
tinuous selective adsorption process 
i Fractionation with solid adsorbents in a Versatile! Series C Vertical Mixers do big mixing ‘ 
U.S. 2,548,619 (Phillips Petroleum Co.) Re- jobs quickly and thoroughly, Their power range 


meval of aestylone from hydrocarbon mix is from 14 to 15 H.P. at standard speeds of 1725, 


U.S. 2,549,052 (Universal O11 Products Co.) 1140, 420, and 280 R.P.M. Standard NEMA ball- 


Desulfurizing heavier hydrocarbons with 


xylenol-containing alkalimethanol bearing type motor is furnished. Stufing box is 
92 (Universal Oil Products Co.) 
‘posing recovered n to HS separate component and can be specified in any 
S. 2.549.372 (Shell Devel Co.) Ex lloy f ivginal Wri sneineer 
tractive fractionation process (using urea) alloy for low original cost. rite our engineers 


about your mixing problem. Their service is 
U.S. 2.549.518 (Standard Oi] Development Co.) without obligation 

Combined selective adsorption and catalytic 5 ¥ 

cracking process Send now for new Eastern 
U.8. 555 «Standard Oi] Development Co.) 

Reeovery of ammonia from _ butadiene Mixer Catalog No. 600 


ammonia mixture 

US 2.549.556 (Shell Development Co.) 
Separation of hydrocarbons with keto 
esters 

2.550.058 (Texaco Development Corp.) 
Oil-free wax and dewaxed oj] from wax- 
bearing lube oi] stock with a dewaxing 
liquid solvent 

550.343 (Phillips Petroleum Co.) Remov 

econ tetrafluoride from hydrocarbons 

50.446 (Fluor Corp.) Amine extraction 

rbon dioxide from 


gases 


Lubricants 

U.S. 2,547.014 (The Trendex Co.) Trea £ 
black grease to esterify digliycerides and 


U8. 2,548,471 (Pennsyly 

turing Co.) Lubricant 
k containing 


INDUSTRIES, Inc. 


296 ELM STREET ¢ NEW HAVEN 6, CONNECTICUT 
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be 30 years old? 


Let's face it. We've got no revolutionary new principle in com- 


pression for you. [t's just a centrifugal. And we've been making them 


for 30 years. 


But it’s been improved for 30 years. 


This new compressor has gone over big with petroleum people. 


They like its basic simplicity cit has only one major moving part). 


They like the fact that it's compact and practical for them. They 


can put it right on the job. outside, without housing. without comple, 


foundations. 


So if you need a new compressor we'd be glad to hear from you. 


Carrier Corporation, Syracuse 1. N.Y. 


REFRIGERATING EQUIPMENT 


Available 


in standard designs from 2000 to 40.000 cfm. with three 


this 


Carrier Centrifugal Compressor requires no individual engineering for the majority of appli 


to seven wheels, 


citions, Case of cast steel withstands pressures up toe 300 pounds (300 pounds for east iron). 
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A chopper” or rotating dise type 
slide valve for fluid catalytic 
cracking units is said to eliminate the 
problems usually associated with the 
conventional gate type slice valve 
The design eliminates grooves or re- 
cesses, which cause jamming It re- 
duces friction to a minimum, and pre- 
vents catalyst attrition or crushing 
It is illustrated in the cross sectional 
irawing at the right 

The valve body 32 is placed conven- 
tionally between reactor 33 and the 
seal leg. In operation, catalyst de- 
scends from reactor 33, filling cham- 
ber 32 in the manner indicated. Valve 
plate 34 is mounted on a horizontal 
arm 35, attached to a vertical axle 
36. The upper end of axle 36 projects 
through the wall of the valve chamber 
and is adapted to receive a torque 
capable of moving valve plate 34 (me- 
chanism not shown, but it can be 
manually or power operated.) 

As plate 34 is shifted to the closed 
position, a portion of the catalyst 
s pushed aside, falling in the clear- 
ance space of chamber 32. A counter- 
veight 42 on the opposite end of arm 
35 balances the valve and permits 
smooth operation. A clearance 38 is 
provided between the bottom of the 
reactor and the top of plate 34 to 
yrevent heavy catalyst attrition when 
the valve is being moved 

A wedge on one end of the valve 
handle (not shown) makes contact 
with and rides up an inclined plane 
9 on the surface of lug 40 as the 
losed valve position is reached. The 
wedging action, caused by the relative 
notion of the mating, inclined planes, 


Tank Bottom Connections Improve 
Fixed Fire Protection Installations 


- WO fire protection methods de- 

vised recently for flammable 
iquid storage tanks are aimed at 
solving current problems and apply- 
ng the fire extinguishing medium as 
lose as possible to the burning 
iquids One is designed for cone 
roof tanks and the other for floating 
wv lifter roof tanks 30th employ 
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EQUIPMENT PATENTS | 


Type Slide Valve Saves Catalyst 


causes the valve axle 
sufficiently to seal effectively 
The magnitude ot 
the clearance 38 during the open posi- 


the reactor outlet 


destroyed fire equipment 


formed by excessive heat 


Brief Reviews of 
New Inventions 
in Equipment 


screw 44, adapted to raise or lower 
the entire valve mechanism 

U. S. 2,547,900, issued April 3, 1951 
to Eric V. Bergstrom, assignor to 
Socony-Vacuum Oil Co., New York 


IS essentially a series of spray nozzles 
mounted on floats which rest on the 
surface of the liquid in the tank so 
that they will be in constant close 
eontact with the liquid as it rises and 
falls during additions to and with- 
crawals from the tank. The nozzles 
are interconnected with a relatively 
rigid network of piping. All parts of 
the system are thermally insulated 
The piping network is fed by a flex 
ible conduit or a swing joint arrange 
ment connected to a feed line at the 
bottom of the tank. The ertire sys 
tem is actuated automaticaily by a 
conventional system of thermal ex 
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opper 
tion of the valve is adjusted by set hs 
lines for admitting the extinguishing 
medium through the bottom of the 
tank and then up through the con- 
tained liquid Both eliminate the 
problem of 
in the event the top of the tank is Bee. 
blasted by an explosion or de- 
The equipment for 4 cone roof tank ; 


install wear plates with a trowel 


By combining Penchlor FCC Cement 


and a steel gridwork vou can literally 


temperatures of 1250°F. and higher 

pa 2 In addition, when vou use Penchlor 
install “wear plates” with a trowel 

: Grid Linings vou can often design a 
thus solving the twin problem of 
less expensive wall section thus saving 
erosion and corrosion : 
critical material by taking advantage 
The construction shown has met with of the wearing properties and resis- 
outstanding success in lining fluid tance to thermal shock offered by 
catalyvuc cracking equipment, such as this method 

rm lines 

cyclones, feed and return lines and For further information on this, or 
large fittings. At points of severe wear other Penchlor FCC Cement uses, 


cement-steel combination with- 


write 


abrasive action of high- Company, Industrial Chemicals 


velocity, tine catalyst particles and Department, 1000 Widener Building, 
PENNSALT resists sulfation by petroleum gases at Philadelphia 7. Pa 


CHEMICALS 5 Important Advantages of Penchlor Grid Linings 


for Industry « Agriculture Health Home 


1. Replace more expensive high-alloy steels repair... over twice the life of former 


linings 
2. Fast ‘return to service’ —short curing time ae 

4. Penchlor gains hardness while in service. 
Progressive Chemistry 


3. Long life. Penchlor Linings have been in 5. Penchlor offers total resistance to many 


corrosives. 


for 2 Century service for over 3 years without extensive 
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to protect equipment 
from 
erosion and corrosion ! 
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Equipment Patents 


pansion bulbs supported just below 
the tank roof. 

U. S. 2,548,384, issued April 10, 
1951, to Charles H. Marshall, assignor 
to Koppers Co., Inc., Pittsburgh, 
Penna 

In the lifter roof tank protection 
system, a flexible line is provided for 
sending foam mixture solutions from 
a tank bottom inlet to a header in the 
center of the floating roof and thence 


to outlets around the periphery of 
the float. This serves to apply foam 
directly at the potentially hazardous 
locations in the pocket between the 
rim of the float and the fabric sealer 
resting against the tank side walls. 

S. 2,548,409, issued April 10, 

to Claude H. Trotter and 
Arthur W. Sweener, assignors to 
Phillips Petroleum Co., Phillips, 
Texas. 


Electrical Capacitance Measures 
Catalyst Level in Hoppers 


ATALYST level in; for example, 

regenerator and reactor hoppers 
in a moving bed cracking unit, can 
be accurately and safely measured by 
means of electrical equipment. 

This is accomplished by inserting 
in a vertical position in the hopper 
a pair of electrically insulated plates 
with the flat sides parallel and 
spaced as closely as is consistent with 
the ready flow of catalyst between 
the plates. The plates and the space 
between them form an electrical con- 
aenser. As catalyst level rises and 
falls, the electrical capacitance 
changes from a minimum in air (the 
empty condition) to a maximum 
(when the space is filled with cata- 
lyst) 

The magnitude of this capacitance 
change is determined by the ratio 
between the dielectric constant of 
ambient air and the apparent con- 
stant of the catalyst. “Apparent” 
dielectric constant refers to the fact 
that catalyst flowing into a space 
does not completely displace the air. 
As a result, the apparent constant 
is less than the true dielectric con- 
stant. 

In addition to this condenser, two 
others are used. One substantially 
identical with the measuring con- 
Genser, is permanently closed off 
from the catalyst so that it cannot 
enter the space between the plates 
and serves as a “zero” reference 
The other is placed at the bottom of 
the assembly and is designed to have 
substantially the same capacitance 
when empty as the zero reference 
condenser. This condenser, being 
near the bottom of the hopper, is 
always filled with the catalyst in the 
system and serves as a “fixed” capa- 
city, 

This triple condenser arrangement 
has two important advantages over 
the use of a single condenser, it is 
claimed First, all are as nearly 
identical from a capacity point of 
view as possible; therefore, the leak- 
age resistances of all three are ap- 
proximately equal. Secondly, the 
apparent dielectric constant of the 
catalyst may vary, depending upon 
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the type of catalyst employed and 
upon the fineness of subdivision of 
any one type. Yet, perfect calibra- 
tion of the system can be maintained 
by reference to the condenser that is 
kept full of catalyst. The inclusion 
of the full reference condenser elim- 
inates errors in calibration due to 
any change in dielectric constant of 
the catalyst. 

The measuring condenser and the 
full reference condenser are connected 
in a bridge circuit which is balancea 
when the measuring condenser is full 
Unbalancing of this circuit by the 
catalyst flowing through the measur- 
ing condenser is a measure of the 
level of the catalyst in the hopper 


U. S. 2,541,743, issued February 13, 
1951, to Frank G. Brockman and Olin 
Centofanti, assignors to Socony-Vac- 
uum Oil Co., Inc., New York. 


Patents Issued in April 


The following classified list- 
ing covers patents issued during 
the month of April believed to be 
of interest or value to petroleum 
processing and handling opera- 
tions: 


Catalytic Reactors 


7.021 (Houdry Process Corp. +-—Fixed bed 
talyth cracking apparatus and 

1 Ce Inc. —Mov 

catalytic cracking system with a r 
Catalyty 


Refining C Fluid cata 
olitic onvertor for hydre 


(Sun Ce Vesse onstrue 
conducting high temperature react 
onversions 


Catalytic or 
Moving bed 


Catalytic 
removable cartridges of cata 


Processing, general 
(Glitsch Engrg Bubble cap 
(Glitset Engrg 


Bubble cap 


+ «Combustion Er ng-Superheater 


More Accurate 

Level Reading 
TEMPERATURE 

LIQUIDS... 


JERGUSON 


Large Chamber 


NON-FROSTING* 
GAGES 


You get the highest possible 


accuracy of reading on low temper- 
ature, low boiling point liquids with 
the patented Jerguson Non-Frosting 
Gage in the New Large Chamber 
model . . . because it insures less 
turbulence at the meniscus, and 
clear vision at the vision slot. 

This new Jerguson model has 6 
times larger area at the meniscus 
than the standard gage, so that there 
is a marked reduction in turbulence 
with light gaseous fluids that tend 
to boil or surge. Morcover, the 
problem of frosting encountered 
with these liquids has been elim- 
inated by a patented frost prevent 
ing unit extending from the gage 
glass. This special transparent unit 
projects beyond the cover bolts and 
prevents frost from building up 
over the vision slot. 

Here's a dual feature gage that 
assures greatly increased accuracy of 
reading for the process industries, 
If you have a problem with light 
gascous fluids, or with trost- 
ing, it will pay you to investigate 
the new Jerguson Large Chamber 
Non-Frosting Gage ... reflex or 

transparent, 


Jerguson Large Cham 
ber Gage, 1 rans parent 
Type, with the patented 
Non-Frosting Gage 
Glass Extension. MW rile 
for literature on thi 
kage, and on other non 
frosting Jerguson mod 


ci. 


* Patented 


aces and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 
Representatives in Major Cities 
Phone Listed Under JERGUION 
Jerguson Tress Gage & Valve Co. Ltd., London, Eng. 
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2 
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hydrogenat | 
2.545.026 «Sinclair 
ytie type of pyr an 
2.548.285 & 2.548.205 (Socony-Va im Oil Ce I 
Inc.) Moving bed type catalyt cracking 
for 
part 4 
248,875 (M. W. Kellogg 4 
version apparatu 
2.548,912 (Houdry Process Cory 
catalytic conversion unit 
‘reactor using — 
reactor using — 
lyst 


W..0 “Junior” unions give you 
a plus value for extra long service 
and repeated make-up and break- 
out without danger of leaks. It’s the 
replaceable gasket which protects the 
famous Weco ball-and-cone seal from 
corrosive or abrasive action of line fluig 
and gases. It prevents the possibilj 


. The gasket 
virtually all standard 
9 materials, thus the Weco ‘Junior’ 
is applicable for a wide range of services. 
The Weco “Junior” has heavy acme 
threads for faster, easier starting . . . easy 
break-out. They will not seize. The walls 
of the sub-ends are heavier and stronger 
than usually found in unions of this type. 

Weco “Juniors” are 3000 Ib. non-shock, 
C.W.P. unions, available in sizes 1 
through 2” with machine finish or Weco- 
lyte Cadmium Plated. 


ASK YOUR INDUSTRIAL, MILL SUPPLY OR OIL FIELD 
SUPPLY STORE FOR WECO “JUNIOR” UNIONS 
BY THE CARTON. 


WELL EQUIPMENT MFG. CORP. 


of Chiksan Company 


OTHER PLUS 
FEATURES 

Weco “Junior” Unions 
ere packed in cartons 
of 12 (1'4" and larger) 
and 24 (1" and small- 
er). This added feature 
protects the union... 
makes them easier to 
stock . . . simplifies in- 
ventorying. 


Equipment Patents 


Steam ge 
heat from gases 
D47.612 (Aktiebo 


dewaxing 


nerati 
inde 
iget Sep 


init for extractir 
ure 

tor-Nobel, Stock 
Centrifuge and method for 
ution 


«Standard Oi] Development C 


trainment separator 


2,548,030 «Univers: 


uous apparatus 


a! Oil Products Co.+—Contu 
*f the fluidized type for heat 


ing fluids to high temperatures 


Oil Co. of California) Ad 
us and process, particularly 
of oxygen from air 
Vacuum Oil Co., Ine.» 
hod for conducting hydr« 


bon conversions continuously by using a mov 


transfer particles 
rd Oil Development Cu + 


Single column fraction of hydrocarbons wit? 


2,548,192 «Union 
sorption apparat 
for the productic 

2.548.286 (Socony 
paratus and met 
ing bed of heat 

2,548,502 (Standa 
solid adsorbents 

2,548,759 «Phillips 
reactor 

2.549.169 (Pure Oi 
bricating oils an 

2.549.068 (Phillips 
method for low 5 

Instruments 


2.547.301 (Stoppan 


‘onsolidated 


«Republi 
bustion control 


eranular activated carbon 


Petroeum Fluid mixer 
1 Co.+--Blending unit for tu 
da additives 

Petroleum Co.) Means and 


yressure desorption of liquids 


Berne Switzerland 


OU Development 


Petroleum C Controll 


or natural gas deethanizing 


Engrg. Corp Mass 


Liquid 


ulator Co Con 
iting djustment 


Multiple 


ce Flow Meters Co Con 
Apparatus 


2.550.175 (Jerguson Gage & Valve Co 
reading liquid level gage for cold fluids 
2.550.410 «Garrett Tools. Ine or 
troller 
2.550.419 (Standard Oi] Development Co Ir 
dustrial infrared analyzer 
Electric Apparatus 


Speed 


plectrically detecting vapors 


Aniline & Film Corp.+ 
recording densitometers 


Fire Extinguishers 


extinguishing m 
and method 
7.954 (Specialt 


atus for 


prevention equi, 
storage tanks 

548.400 CPt ps 
fire extinguishing 
storage tanks wi 


2549. 650 (Harvey 


(C-O-Two 


Fire Equipment Co.) Fire 
edium discharge apparatus 
es Development Corp Ap 
harging liquid by a medium 


Inc) Floating fire 
ment for flammable liquid 
Petroleum Co.)—Foam type 
system for flammable liquid 
th floating roofs 

Cc. Fowle Safety Artie 


for fire extinguishers 


Heat Exchangers 


2.549.553 ‘Air Preheater Corp Regenerat 
heat exchanger of the air preheating type 
2.549,656 (Air Prenheater Corp Radial brust 
seal for heat exchangers of the air preheat 

ng type 
2.549.687 «(The Duriron Co Ine Heat ex 
changer adapted for handling corrosive acids 


and alkalies 


2.548.472 «Standar 


tary pump of th 
2550515 cingers« 
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4 Flow meter with pistons 
2,547,731 (Standard 
Liquid level gage viewing device 
re 2.547.882 C. Norton) Control for regulat 
ng temperature and pressure *perated 
= in era 
2.547.970 (Phillips 
Valle 
— 
a spectrometer 
\ 2.545.960 «Elematic Equipment Cory 
\ evel gage 4 
2.049.011 (Mason-Neilan Reg > 
trol point setting and 
for pneumatic contr llers 
4 2.549.401 Leeds & Northrup ¢ 
point recorder 
and the like 
2.550 645 (Genera 
turbulence in the space betwee Pub 2 ee ey: 
With this protectigg -and- 
on retain 2.548.384 
| = 
Pumps & Compressors 
2549714 ne I Reve ble 
sor 
2550.0 
South Wales. 
sliding impeller 
Valves & Fittings 
— 2.547.746 (Standard Oj] Development ¢ 
= A 2.545.744 «Black, Sivalils & Brysor Im 
— Frangible diaphragm safety vent for pre 
sure vessels, ducts, and other similar equis 
ment 
2 2.549.051 (Chiksan Co + -Swivel joint for fluid 
Manutocturers and Distributors. (The 
“lana 2.550.247 «General Controls C — 
COMPANY Squipmen netically operated valve 
i ‘Breo, Calif. Nework 2, N.J. 7 (Worthinaton Pum Machiner 
Export Sales) CHIKSAN EXPORT COMPANY, Galt Newark 2, N.J. (Worthington Pump Machinery 
valve stem sleeve : 
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Only Pennies for maintenance! 


Except for replacement of a valve 
strip after many months of service. the 
Worthington Air Compressors at Stand- 
ard Oil Company in Baltimore have 
operated two. three and four years 
without any maintenance expense. 

Such performance proves the econ- 
omy and dependability of the Wor- 
thington Air Compressor. In addition 
to the exclusive Worthington Feather* 
Valve (simplest. lightest. tightest ever 
built). the DC2 model illustrated above 
also has Worthington’s own automatic 
variable capacity control—most aceu- 
rate. flexible and simple control avail- 


able. And Worthington’s high-efficiency 
intercooler needs less water. less power, 
less attention. 

To become familiar with the “why™ 
of Worthington’s 50-year leadership in 
compressors, write for bulletins on Wor- 
thington compressors. And for a wide 
range of equipment for the petroleum 
industry, ranging from pumps and en- 
gines to refrigeration equipment—in- 
vestigate the more worth in Worthington. 
Worthington Pump and Machinery 
Corporation, Compressor Division, 
Buflalo. New York. 


WORTHINGTON 
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CATALYST 


SUPERIOR PERFORMANCE THROUGH UNIFORM QUALITY 


Uniformity in physical characteristics and 
chemical purity increases operation effi- 
ciency of synthetic fluid-type cracking cat- 
alysts. Rigid production controls . . . years 
of experience as a leading producer of cat- 
alysts insures the uniformity of Davison 


Catalysts. Your requirements can now be 
supplied in either microspheroidal (M-S* ) 
or ground (DA-1*) form...both available 
in various average particle sizes. Davison 
also offers development and production of 
catalysts to meet specific processes. 


eT MTDCC 


THE DAVISON CHEMICAL CORPORATION 


Baltimore 3, Maryland 


Progress through Chemistry 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, PHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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NEWS OF SUPPLIERS 


Gasoline Supply Men Elect 

The Natural Gasoline Supply Men's 
Association elected national officers 
during the recent 30th Anniversary 
Meeting of the Natural Gasoline As- 
sociation of America in Tulsa, April 


S. Deem, American Air Filter 
Co., Tulsa, was elected president 
Vice presidents are M. E. Duncan, 
Johns-Manville Sales Corp., Tulsa, 
and M. A. Ellsworth, The Fluor Corp., 
Tulsa. Treasurer is C. C. Clover, 
Westcott and Gries, Inc., Tulsa; and 
re-elected as secretary, William F 
Lowe, who also is secretary of the 
NGAA. 


Tower Institute Names Manager 


The recently 
organized Cool- 
ing Tower Insti- 
tute has named 
W. A. Shoudy, a 
New York con- 
sulting engineer, 
as executive 
manager, accord- 
ing to an an- 
nouncement by 
Raymond C. Kel- 
ly, C.T.1.  pres- 

Mr. Shoudy ident. Mr. Shou- 
dy’s office and 
the Institute headquarters will be 
at Basking Ridge, N. J., in the metro- 
politan district of New York City. 

A graduate of Stevens Institute 
ef Technology, Mr. Shoudy served 
eight years on that faculty and 12 
years later began 14 years service 
as associate professor of mechanical 
engineering at Columbia University 
In the interim period he was asso- 
ciated as engineer with a number of 
industrial firms. He is a Fellow and 
Past Vice President of the American 
Society of Mechanica! Engineers 


American Cy Promotes Thomas 


The Industrial Chemicals Div. of 
American Cyanamid Co. has ap- 
pointed W. D. Thomas, Jr., a tech- 
nical representative of the petroleum 
chemicals department. A Penn State 
and Columbia graduate, Mr. Thomas 
joined the organization in 1940 as a 
members of the then newly formed 
petroleum chemicals laboratory at 
the Stamford, Conn., research facili- 
ues 

J. B. Peeso, Jr., with a degree in 
petroleum engineering from Colorado 
School of Mines, will take over Mr. 
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Thomas’ former duties as group leader 
of the petroleum chemicals laboratory 
at Stamford. He has been with the 
firm since 1946 in the petroleum 
chemicals sales department 


Bead Catalyst Plant Expanded 


Socony-Vacuum Oil Co., Inc. has 
enlarged its bead catalyst production 
facilities at Paulsboro, N. J. The ex- 
pansion involved additions to all ele- 
ments of the plant except the form- 
ing towers and dryers. A 70-ft. build- 
ing extension provides 3000 more sq 
ft. of floor space 

In addition, four new wash tanks 
of approximately 35,000 gals. capaci- 
ty each were installed, together with 
a new tempering kiln capable of 
treating 75 tons per day. The origi- 
nal plant was constructed in 1943. The 
product is used in the company’s 
Thermofor catalytic cracking proc- 


ess 


Manufacturers 
Distributors 
Engineering Firms 


Noma Buys Silica Gel Producer 


Noma Electric Corp. has_ pur- 
chased the outstanding stock of the 
Eagle Chemical Co., Inc, of Joliet, 
Ill., a large producer of silica gel 
Silica gel as such is a dehydrating 
agent used to prevent metals from 
rusting and molding. It is also a 
starting material in the manufac- 
ture of cracking catalysts. 


Lubrizol Onstream at Houston 


Production of additives for crank- 
case lubricants has now been started 
at Lubrizol Corp.'s new plant near 
Houston, adjoining Shell Oil property 
An expansion program at the com- 
pany’s main plant in Cleveland, Ohio, 
which will increase production ca- 
pacity about 50°, over that of a year 
ago, is expected to reach completion 
this summer. 

Cleveland personnel who have trans- 


New All-welded Steel Welding Plant in Houston 


Big Three Welding Equipment Co 
has opened new headquarters in Hous- 
ton in an all-welded steel building 
The firm, manufacturers of oxygen 
and dealers for Lincoln Electric Co., 
has been in business in the area since 
1920 

Occupying 95,000 sq. ft. of floor 
space on an §8-acre site, the facilities 
consist of two buildings and a larg 


parking and truck service area. A 
feature of the operations is the equip- 
ment for manufacture of both liquid 
and gaseous oxygen. Gaseous oxygen 
will be piped at a pressure of less 
than 200 psi. to industries in areas 
adjacent to the plant. Liquid oxygen 
will be shipped to other parts of 
Houston and company outlets 
throughout Texas 
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Add years to the useful life of tanks, pipes 
derricks, fences, buildings, roofs and other meta! 
properties by protecting them with RUST-OL 
EUM. It’s a tough, pliable coating that seals metal 
against the ravages of rain, dampness, salty air 
weathering and many destructive elements that 
attack your plant twenty-four hours a day 

Originally developed to combat the most dam 
aging rusting conditions, RUST-OLEUM is widely 
used by petroleum plants from coast to coast. It 
has proved its capacity to meet many of the needs 
of the industry for dependable, long-lasting anti 
rust protection. 

RUST-OLEUM can be applied without exten 
sive preparation ... even over surfaces that arc 
already rusted. RUST-OLEUM spreads evenly 
free of brush marks . and dries to a firm, elas 
tic, rust-resistant film 

The time and labor saved in applying RUS7 
OLEUM mean substantial savings to you in main 
tenance costs. Yet RUST-OLEUM costs no more 
than most quality materials. 

RUST-OLEUM is decorative, too! It's available 
in a large selection of colors including white and 
aluminum. 

RUST-OLEUM is stocked and sold by lead- 

ing industrial distributors in all principal 

cities in the United States and Canada. Uf 

you have a trouble-some rust problem, write 

for your copy of our catalog which contains 

full information and recommendations for 

MSE. 


ATION 


2477 Oakton Street 


Evanston, Illinois 
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ferred to the new Houston operations 
includes: M, R. Clapp, general man- 
ager; Rudolph Rense, production 
manager; Paul Carll, chief contro! 
chemist; Charles Bergner, office man- 
ager; Vic Calvert, personnel manager 
Elmer Hanak, maintenance engineer. 
and G. Leonard Baker, J. Harry 
Moore, and Carl Hamme! 


American Meter Elects Three 


Three veteran executives of the 
firm have been made officers in a 
recent election at American Meter 
Co. Philadelphia. William G. Hamil- 

ton Jr.. named 
president, joined 
the firm's sub 
sidiary, Helme 
and MelIlhenny 
after attending 
Swarthmore Col 
lege. In 1932 he 


Mr. Hamilton 


Mr. Dushane 


was made a sales 
engineer, special 
izing in refinery 
and chemical! 
plant instru- 
ments He rose 
to manager of 
the Philadelphia 
plant in 1946 and in 1947 became vice 
president in charge of sales, the posi 
tion he has held until his election as 
president 


Mr. Ashby 


C. Benson Dushane, Jr., with Amer 
ican Meter since 1920, and most re 
cently manager of the mid-west sales 
aivisicn in Chicago, has been elected 
vice president in charge of sales and 
will move to Philadelphia in the near 
future 

W. B. Ashby was named secretary 
having been ass‘stant to the vic: 
president in charge of sales since 
1918 \ graduate of Georgia Tech 
he joined the company's sales engi 
neering staff in 1940 and has con 
tinued in that type of work with tim: 
out for service in the Navy fron 
Which he was released with the ranj 
of Lieutenant Commander 


Hammond Iron Works Licenses Two 


Hammond Iron Works has ar 
nounced the licensing of two wester: 
companies to fabricate and erect al! 
designs of Hammond conservation 
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RUS -OLEUM 
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OLEUM 
PREVENTIVE 
— 
5 RUST-OLEUM CORPORATION 


PETROLEUM PROCESSING 


Ina highly competitive market for distillate 
fuel oils— Diesel, domestic furnace, tractor, 
industrial —the refiner who places emphasis 
on high quality in his products has a 
decided edge. In fact, selling strategy often 
is based on points of superiority that assume 
smaller stature at other times. This applies 
to other products too—absorption, enrich- 
ment, smudge, and insecticide spray oils. 


A final straining step using Attapulgus 
Fullers Earth or Porocel Activated Bauxite 
is an economically attractive form of light 
fuel oil quality insurance. These adsorbents 
are recognized standards for the selective 
“polishing” of light distillates at low cost. 
Oils in this range can be filtered to high 
yields for removal of moisture and sedi- 


Wu 
Dept. 


June, 1951 


Fullera Earth 


D, 210 West Wasiington Squcre, 


Gain an edge in the light fuel ofl market. °° 


ment. Removal of residual amounts of 
treating chemicals is accomplished. Mois- 
ture haze is removed; color improved 
or stabilized. 

Attapulgus and Porocel adsorbents couple 
low price with long service life—an unbeat- 
able combination when finishing distillates 
whose market price generally dictates a mini- 
mum of refining expense. Process equipment 
required is relatively simple and inexpensive 
from on-site 


—often built components. 


Let's explore the possibilities of improving 
your position—hence profits—in the light 
fuel oil market. Our staff is at your service 
to help select the right adsorbent and the 
right conditions. 


Philadetphia 5* Pa. 
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storage tanks. They are Lacy Manu- 
facturing Co. of Los Angeles and 
Keyes Tank & Supply Co. of Casper, 
Wyo., and Provo, Utah. Lacy oper- 
ates throughout the Pacific Coast 
and Hawaii; Keyes throughout the 


Rocky Mountain areas, 


Hays Corp. Promotes Two 


The Hays Corp., Michigan City, 
Ind., has announced two promotions 
on the main office engineering staff 
Jack J. Tipton, previously project en- 
gineer primarily 
concerned with 
combustion con- 
trol, has been 
made chief proj- 
ect engineer. In 
this new position, 
he will oversee 


Mr. Tipton 


the acceptance 
and handling of 
orders of all com- 
pany products in- 
cluding draft 
gages, gas anal- 

Mr. Heming ysis instruments, 

electronic equip- 
ment, and combustion control. <A 
graduate in electrical engineering 
trom Pennsylvania State College, Mr 
Tipton has been with Hays since 
September, 1945. 

Moving into Mr. Tipton’'s previous 
post is John R. Heming, who has been 
# member of the firm since 1936 ex- 
cept for a three-year stint in the 
Army. Mr. Heming will be in charge 
of such products as draft, pressure, 
and fuel-air ratio controllers, com- 
plete combustion control systems, 
and the Veritrol and Veriflow meters 


Standard Stoker Changes Name 

The Corporate name of The Stand- 
ard Stoker Co., Inc., has been changed 
by approval of the stockholders to 
Read Standard Corp. It is a change in 
name only, There has been no chang¢ 
in ownership, management, or per- 
sonnel. 

Operations under the new name 
will be separated into two major di- 
visions: the Blower-Stoker Div. and 
the Bakery-Chemical Div. The latter 
will replace the designation for the 
prior Read Machinery Div. Erie, Pa 
will continue as manufacturing and 
engineering headquarters for the 
Blower-Stoker Div., with sales cen- 
tered in New York. York, Pa., will 
be the headquarters for manufac- 
turing, engineering, and sales for the 
Bakery-Chemical Div. Executive and 
divisional sales offices will be main- 


tained as previously in New York. 
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Grover-built Catalyst Disen- 
goging vessel 12° x 50’ 44" 
of A 204 Molybdenum Steel. 


Molybdenum Catalyst 
Lift Engaging Drum 
6'x19'0-%". 


BLAKE SSREFANING 


DIVISION OF PETCO CORPORATION 


Fabricated by Graver—among other tanks and vessels— are 
two refinery vessels of ASTM A 204 molybdenum steel 

for Great Lakes’ new 6,000 b/d Houdriflow unit at Blue Island, 
Illinois. Since Graver’s vessels function as part of the steam 
catalyst lift, the special steel provides great strength at 

the high temperatures required by the process. 

These fabrications are typical of the unusual skills that 

Graver possesses in stainless, alloys and clads, both 


in its shop work and in field erections. 


GRAVER TANK & MFG.(O.|NC. 
EAST CHICAGO, INDIANA 
NEW YORK + CHICAGO «+ PHILADELPHIA +» WASHINGTON 
DETROIT + CINCINNATI + CATASAUQUA, PA 
HOUSTON + SAND SPRINGS, OKLA 
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Really streamlined pipe 
threading with this 
self-contained die stock 


Right Here is the 
simple device that 
makes 65R auto- 
matically JAM- 
PROOF 


@ You don’t have to watch it—lead screw can’t jam on work. 


holder. New jam-proof drive plate automatically kicks out 
driving ratchet pawl when standard length thread is cut 


Your recent model 65R easily converted —just buy new drive 


plate, put in place of old plate. Perfect threads on 1’ to 2”’ pipe 
with one set of 4 high-speed steel dies—sets to pipe size in 10 


seconds, mistake-proof self-centering workholder sets instantly! 
Buy the new jam-proof RIGID 65R at your Supply House. 
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C. C. Pryor Joins The W-K-M Co. 


Cc. C. Pryor has 
joined the W-K- 
M Co., Houston, 
as a process ap- 
plications engi- 
neer, and will de- 
vote his efforts 
to service with 
the gas and gaso- 
line plants, re- 
fineries, and the 
petro-chemical 
phare of the pe- 
troleum industry 
He will work out 
of company headquarters offices in 
Houston. 

Mr. Pryor has a B.S. in Natural 
Gas Engineering from the Texas 
A & I College at Kingsville, and has 
had a number of years experience in 
special and process application fields 
Mort recently he was associate editor 
of the Petroleum Refiner 


Mr. Pryor 


Personnel Changes 


Byron Jackson Co.—Theodore K 
Colville assigned to management of 
all advertising and sales promotional 
activities; previously advertising man 
ager of Pump Division 


The Fluor Corp.—Robert L. Mer; 
rick to manager of engineering and 
construction from manager of engi- 
neering; John Marshall to manager ot 
engineering from chief engineer-me- 
chanical; Frank G. Crawford to chiet 
engineer-mechanical from project 
manager of Atomic Energy Commis- 
sion’s plant being built by Fluor at 
Arco, Idaho 


National Foam System, Inc.—Law- 
rence H. Souder to executive vice 
president after 43 years service with 
present management 


Emil Greiner Co.—Bertram M. 
to executive vice president; previous- 
ly treasurer and secretary, and sales 
manager; at 33 one of the youngest 
top executives in the country 


A. O. Smith Corp.—H. D. Leisen- 
ring to sales manager, Meter Divi- 
sion, Pacific Coast area; previously 
sales manager, Pittsburgh Meter Co 


Catalytic Combustion Corp.—Rich- 
ard J, Ruff elected president; pre- 
viously retired president of Michigan 
Oven Co., and a co-inventor of the 
Suter-Ruff catalytic process for fun 
elimination in air pollution control 


Rockwell Mfg. Co.—R. V. Burnette 
o service manager of Meter and 
Valve Division; previously sales su- 
pervisor for Chicago, Columbus, and 
P.ttsburgh districts 
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PNEUMATIC-HYDRAULIC 


@ NORDSTROM valves are ideally 


adapted to powered operation. Reduce 


costs, eliminate uncertainty, provide 
remote operation and insure positive con- 
trol from a certral location. Available with 
cylinder, electric and pneumatic motor 


operators. Request Bulletin V-214. 


ON HIGH PRESSURE WELL HE 


NORDS 


N PROCESSING 


PLANT 


KEEP UPKEEP DOWN 


ROCKWELL MANUFACTURING COMPANY 


Atlanta, Boston, Chicago, Columbus, Houston, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco, Seattle, Tulsa... 
and leading Supply Houses. Export: International Division, Rockwell Manufacturing Company, 7701 Empire State Building, 
New York 1, N.Y. 


B of M Authors Pen Critical 
Review on Fischer-Tropsch 


sch and Related Syn 
olumbi and Ander 
610 pages, indexed 
binding $9.00 
440 Fourtt 
During the period shortly after the 
close of the war in Europe in 1945, 
combined teams of British and Amer- 
ican chemists and engineers went 
into Germany to inspect industrial 
facilities, study technical documents, 
and interrogate German scientists and 
technologists. As a partial result of 
this work large volumes of data were 
collected, much of it of high value 
to those concerned with fuels and 
chemical synthesis 
The Fischer-Tropsch and Related 
Syntheses is a critical analysis and 
summary of the vast mass of infor- 
mation uncovered by the various in- 
vestigation teams. Included in its 
covers 1s a study of the development 
of the Fischer process, applied cat- 
alysis, and the 
fin syntheses 
The authors are all with the Of- 
fice of Synthetic Liquid Fuels of the 
Bureau of Mines in Pittsburgh. Dr 
Henry H. Storch is chief of the re- 
search and development branch: Miss 
Norma Golumbic is chemist and tech- 
nical assistant; and Dr. Robert B 
Anderson is physical chemist with 
this branch 


“oxo” and isoparaf- 


Cross Index Is Published on 
Russian Article Translations 


An extensive index to the 
English translations of the Journal of 
General Chemistry of the U.S.S.R 
(Vol. 19, 1949) has been published, 
and can now be purchased separately 
by non-subscribers for $2.50. Trans- 
lations of articles from the Russian 
journal or translations of the com- 
plete journal itself were made avail- 
able about a year ago. Publishers ar« 
the Consultants Bureau, 152 West 
i2nd St., New York 18, N. ¥ 

A similar cross-index will be pub- 
lished with each volume of the two 
Soviet chemical journals now being 
translated by this firm: the above- 
mentioned beginning with Vol. 19, at 
$95 per year, and the Journal of Ap- 
plied Chemistry of the U.S.S.R., be- 
ginning with Vol. 23, 1950, at $80 per 
year 

The cross index contains four sec- 
tions: 1) titles of papers, listed in 
sequence of appearance in the jour- 
nal, 2) author index, arranged alpha- 
betically, 3) subject index, alphabeti- 


cross 
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cally, and 4) index to organic com- 
pounds, arranged according to em- 
pirical formula. Reference to the pag- 
ination of the English translation is 
given throughout the index. The orig- 
inal Russian pagination is also pro- 
vided in the section on the titles of 
papers 


New Larger Petroleum Facts 
Out after Four Year Lapse 


Petroleum Facts and Figures. ott 
tion, 1950; 6 x 9 in., 491 pages, 
ustrated soft paper cover 
(1951) American 
Dept. of Information 
New York 20, N. ¥ 
The ninth edition of Petroleum 
Facts and Figures, the first. since 
1947, is more than twice the size of 
its predecessors, and includes con- 
siderable historical data reaching 
back to the early days of oil. Infor- 
mation covered is so complete that it 
is no longer necessary to refer to 
other editions for early statistics or 
other data, as has been customary 
heretofore 


Petroleum 
50 West 50th 


In addition to the long-term series 
of tables on utilization, production, 
refining, marketing, transportation, 
prices, and taxation, the new edition 
contains a new series of tables on 
business, operating, and allied Ssta-| 
tistics. 


The API plans to issue annual sup- 
plements for the next five years to 
this edition, after which a complete 
new edition will be made available 


Recent Books 


Active Carbon, by John W. Hassler; 
5'2 x 8', in., vi 384 pages, illus- 
trated, indexed, stiff cloth cover, 
$7.00. Chemical Publishing Co., Inc., 
26 Court St., Brooklyn 2, N. Y¥ 

Chemical Engineering Costs, by O 
T. Zimmerman and Irvin Lavine; 6 
x 9 in. x 119 pages, illustrated, 
indexed, stiff cloth cover, $7.00 
(1950) Industrial Research Service, 
Dover, N. H. 

Consulting Services, 13th Edition, 
1951; 8 x 10%, in., 136 pages, soft 
paper binding, indexed. This newest 
edition of the index includes the usu- 
al complete descriptions of various 
members’ qualifications and activi- 
ties, plus a new, so-called ‘classifier’ 
section providing a quick tool for lo- 
cating specialists under specific fields, 
covered by about 100 classifications. 
Order free of charge from Associa- 
tion of Consulting Chemists and 
Chemical Engineers, Inc., 50 East 41st 


St. New York 17, N. Y. Requests 
must include reference, 
name of person, company name, and 
complete address including postal 
zone number 


source of 


Association Publications 


Price List of American Standards, 
May, 1951, 8'. x 11 in, 26 pages 
The latest complete list of more than 
1180 standard specifications, methods 
of test, and symbols and abbrevia- 
tions. No charge. Write to the Amer- 
ican Standards Association, 70 East 
15th Street, New York 17, N. Y. 


American Standard on Malleable- 
Tron Screwed Fittings, 300 lb., ASA 
B16.19-1951; 8'. x 11 in., 12 pages, 
60c. Order from American Society 
of Mechanical Engineers, 29 West 
39th Street, New York 18, N. Y 


Recommended Practices for Refim- 
ery Inspections: Part IV-—-Low-Pres- 
sure Storage Tanks; 8's x 11 in., 25 
pages, $1.00. Order from the API 


API Standard on Flanged and 
Welding-End Steel Wedge-Gate and 
Plug Valves for Refinery Use, API 
Standard 600 (supersedes 600A and 
600B); 8!» x 11 in., 30 pages, $1.50 
Order from the API, 50 West 50th 
Street, New York 20, N. Y¥ 


LIDDOL 
by Glidden 
PROM tt 


From the first shipment, Gliddol has been 
produced under rigid laboratory control to 
prescription standards. Here is the proved 
soybean additive—best for lube oil, fuel oil, 
grease and gasoline. 


The Glidden Company 
SOYA PRODUCTS DIVISION 
1825 N. Laramie Ave., Chicago 39, Ill. 
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Install good tube in the first place and your good judgment will be well 
rewarded in tangible advantages. 

Good tubing—such as Wolverine condenser tubes—relieves you of 
many retubing worfies. 


Today’s emergency demands that we all conserve. We must utilize our 
time and material to the best advantage—neither one should be wasted. 


Premature breakdowns must not be allowed to interrupt your otherwise 


efficient operation. 

Wolverine copper condenser tube is recognized as one that you can 
install in your heat transfer units feeling confident that it will give 
continuous service for an exceptionally long time. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 


INCORPORATED 
Manufacturers of seamless, non-ferrous tubing 
1425 CENTRAL AVENUE °« DETROIT 9, MICHIGAN 


uwtment, 13 Eo 40th St 
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COMING MEETINGS 


Analysis by Flame Photometry 


Five D-2 papers on this topic in symposium during 
¥ ASTM's 54th annual meeting next week 


pega photometry as an analytic- will be given by Frank L. Laque, in corrodibility of a material and the 
al method will be covered in a charge of the Corrosion Engineering protective value of its corrosion prod- 
symposium on this subject at the Section, International Nickel Co., New ucts, and how these are influenced by 
4th Annual Meeting of the American York City. He will include in his both the composition of the material 
Society for Testing Materials, Chal- paper a survey of corrosion testing and the incidental conditions of its 
fonte-Haddon Hall, Atlantic City, programs and methods of corrosion exposure 
during the week of June 18-22. testing. He will outline the inade- In addition to active work with the 
Four of the nine papers constitut- quacies of accelerated tests and the ASTM, Mr. Laque is chairman of the 
ing the symposium, which is being advantages and limitations of tests Advisory Committee on Corrosion, 4 
t co-sponsored by ASTM Committees under natural conditions. Mr. Laque past-president of the Nationa] Asso- 
D-2 on Petroleum Products and Lub- will discuss particularly the distinc- ciation of Corrosion Engineers, and 
reants and C-1 on Cement, will de- tion that must be made between the active in a number of other societies ’ 


scribe work with this tool in petroleum 
studies. The D-2 papers are 
‘Determination of Calcium in Lub- 
be ricating Oil by Means of the Flame . 
BM Spectrophotometer,” Robert Matte. Chemists Plan World Conclave 
son, California Research Corp 
The Effect of Organic Solvents on 


¥ the Flame Photometric Emission of — are rapidly nearing com- plied Chemistry; and the 12th Interna- 
Certain Elements,” G. W. Curtis, H pletion for a two-week World tional Congress of Pure and Applied 
E. Knauer, and L. E. Hunter, Socony- Chemical Conclave in New York City, Chemistry, Sept. 9-13 
Vacuum Oil Co., Inc Sept. 3-13, expected to be one of the More than 1000 foreign chemists 

Methods of Eliminating Interfer- largest and most important technical and chemical engineers, representing 

ences in Flame Photometry,” Louis meetings ever held, with an estimated 35 countries, are expected to attend 
Lykken, Shell Development Co total registration of 12,000 to 15,000 the Congress Dr. James Bryant 

; ‘Flame Photometer in the Analysis Included in the two-week program Conant, president of Harvard Uni 

e of Water and Water-Formed Depo- will be the D.amond Jubilee meeting versity, has accepted an invitation rx 
sits,” R. K. Seott, V. M. Marcy, and of the American Chemical Society to serve as honorary president of the ty 
J. J. Hronas, Hal! Laboratories Sept. 3-7; the 16th Conference of the Congress. Program details are to be 

% The 1951 Edgar Marburg Lecture International Union of Pure and Ap- announced later this summer 


THE OIL MAN'S CALENDAR 


JUNE 24-28. American Society of Mechanical Engi- 29-40, Society of Satenastive Engineers, Diese 
American Society for esting: Matestate, neers, pet I leum mechanical eng or gine meeting, Dr Hotel, Chicago 
Anr Meeting Okla Society of Engineers, trans 


Society of Mechanical Engi tion meeting, Hotel Knickerbocker, Ct 


American Institute of nei 


1 general meeting, Roya meeting, Radisson Hote nne 
Tote Ont 1, Society of Aut “tive Engineers. 
S OCTOBER fuels and lubricants meeting, Drake Hotel ‘ 
Chicago 
15. California Natural Gasoline Assn... NOVEMBER 
Instrument Industries Exposition nual fall meeting mt Hote A ican Petroleum Institute, 31st annua 
eles meet Stever ind Palmer House Hotels 
a 19-20, Weste Vetrote Association, American OF Che mists’ Society, fa Chicage 
; reg meeting, Broadview Hotel, Wichita meeting, Edgewater Bea tel, Chicage 12-15, National Electrical Manufacturers’ As Fi 
Rar i sociation, Chalfonte-Haddon Hall Hotel, At 
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REFINING TRENDS 


Sufficient Heating Oil Next Winter 
Hinges on Increase in Plant Capacity 


THER factors in addition to the 
summer buildup in kerosine and 
distillate stocks will have a hand in 
determining the adequacy of heating 
oil supplies for the coming winter, 
according to present indications 
These factors are (1) the increase in 
the country’s crude refining capacity 
by the end of this year; (2) whether 
or not additional refinery storage is 
provided over the next few months 
(3) the extent of the movement of 
heating oils this summer into second- 
ary storage in distributors’ and even 
consumers’ hands 
It is perhaps only a coincidence 
that the peak in heating oil stocks 
reached in the late fall the past two 
years has been around the same level 
between 114- and 118,000,000 bbls. for 
ihe country; or it may have been that 
this figure represented about the 
maximum storage capacity at refin- 
«ries for kerosine and distillate fuels, 
under the existing conditions. How- 
ever, With this volume of storage in 
refinery tanks to start last winter, 
refineries had to both increase dis- 
tillate yields and run their plants at 
near crude capacities to meet the 
winter's heating oil demand. Produc- 
tion of distillate fuels in the early 
months of this year was over a third 
larger than the year before, to meet 
heating oil demand at refineries 
which was 18 to 20‘; above the same 
months the preceding year 
In the accompanying fall and win- 
ter, refineries will not have the cush- 
ion of increased rate of operations 
to fall back on to boost their heating 
oil output, at least to the same ex- 


tent as the year before, since plants 
are now running at closer to capacity 
tates. It is not likely also that the 
refineries by and large can push their 
distillate oils yields materially above 
the present rates 

It is important to note that the 
summer buildup of heating oil stocks 
at refineries east of California this 
season starts with around 11,000,000 
bbls. more of these products late in 
May than a year ago 

Combined kerosine and distillate 
stocks at refineries east of California 
were 40,598,000 bbls. April 30, 1950, 
(Bureau of Mines data) and they 
were 51,565,000 bbls. on about the 
same date this year by API data. 
Last year stocks were built up at the 
rate of around 330,000 bbls. daily to 
reach 101,250,000 bbls. on Oct. 31. 
For the entire country the stock 
buildup for the last few weeks has 
been about at the rate of the pre- 
ceding year. However, building up 
stock throughout the summer at the 
same rate as last year would mean 
refiners east of California would have 
to provide storage for an additional 
11,000,000 bbls. or so by Nov. 1. It 
is questioned if there is available at 
present refinery storage for this ad- 
ditional amount. The extent to which 
steel will be made available for this 
purpose is a factor in expanding re- 
finery storage. 

To meet an increased demand for 
distillate fuels for all purposes of 
around 10°, next winter, refiners will 
have considerably larger refining 
capacity. It is expected that the in- 
crease in crude capacity of around 


Fig. 1—Crude Runs Again Close to Record Level 
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Current Data on 
Crude Runs, Product 
Supply and Demand 


300,000 bd for the entire country 
will be available by ihe end of 1951 
This will relieve the situation ma- 
terially in providing for increased 
current refinery output. Another 
factor in the situation is the extent 
to which heating oils can be moved 
from refineries this summer into 
secondary storage. The same incen- 
lives and programs are being offered 
by the oil companies as a year ago, 
to stimulate the movement from re- 
finery tanks to jobbers and consum- 
ers’ storage Data is not available 
to show the extent to which this was 
successful a year ago. 

Refinery output of heating oils in 
May was nearly 19‘; higher than in 
May, 1950, it is indicated. This is a 
little larger rate of increase than in 
that of crude runs this May over 
May, "50. Heating oil demand at re- 
fineries in May was around 10%, 
higher than the previous May, it is 
indicated, as compared with demand 
for 4 months of this year, 17% higher 
than in the same period in 1950, 

Indicated gasoline output at refin- 
eries in April was the lowest of the 
year to date, reflecting the lower 
crude runs in that month. Indicated 
output in May was higher, however. 
Motor fuel demand is showing the 
normal upward seasonal trend and, 
since demand so far this year is 
around 12-13‘, higher than a year 
ago, new records in motor fuel de- 
mand at refineries are indicated this 
summer 
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Refining Trends 


Fig. 2—Motor Fuel Output Begins Usual Rise Motor Fuel Supply 
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Fig. 3—Gasoline Stocks Continue to Decrease 
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Fig. 5—Heating Oil Stocks Jump Sharply 
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Refining Trends 


Fig. 6—Residual Output Well Ahead of 1950 Residual Fuels Supply 
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FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 


SEE INSTRUCTIONS 
BELOW 


Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products or 
services which interest 
him. This code letter 
appears in parentheses 
to the left of the ad- 
vertiser's name. 


Circle the code letter on 
the “Advertised Prod- 
uct Inquiry” card (on 
the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card...no postage is 
required. 


The Petroleum Process- 
ing Reader Service De- 
partment will give your 
inquiries prompt and 
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WHAT'S 


Equipment 


Materials 
Processes 
Literature 


Reviewed by WILLIAM C. UHL, Equipment Editor 


High Temperature, Anti-Corrosives 
Mechanical Seal Uses Teflon Ring 


The new Crane Type 9 Mechanical 
Shaft Seal incorporates a flexible ring 
molded of the chemically-inert plas 
tic, Teflon, in place of a leather or 
synthetic rubber member. It can be 
used at temperatures up to 500°) F 
on shafts on centrifugal and positive 
displacement turbines, and 
agitators under highly corrosive con- 
ditions. Construction, as shown in the 
illustration, follows: Set-screwed met- 


pumps, 


al retainer (7) provides a_ positive 
drive from shaft to carbon sealing 
washer (2) through dents (4) which 
fit into washer notches, An effective 
seal between shaft and washer is pro- 
vided by precision-machined Teflon 
wedge ring (3) which is pre-loaded 
by multiple springs (6). Spring pres- 
sure is uniformly distributed by a 
metal disc (5). The lapped raised face 
of the rotating sealing washer (2) 
mates against the highly lapped face 
of the stationary seat (1) to provide 


For More Information 


Use one of the attached 
cards to request addi- 

tional details or literature on 
any items reviewed in “What's 
New!” Just circle the numbers 
corresponding to the numbers 
at the end of each item in which 
you are interested. Then fill in 
the rest of the card and drop it 
in the mail. No postage re- 
quired. 
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a leakproot seal with minimum run- 
ning friction between the vertical 
faces. Spring pressure keeps the faces 
in constant contact, providing auto- 
matic adjustment for wear and shaft 
end play. Crane Packing Co. 

Circle No. 1 on Reply Card 


Automatic ASTM Distillation Unit 
Frees Personnel for Other Work 


An automatic ASTM Distillation ap- 
paratus has been developed by Pre- 
cision Scientific Co. in cooperation 
with Shell Development Co. which re- 
leases laboratory operators for other 
work than running routine distilla- 
tions. It plots temperature and _ vol- 
ume continuously. Time is recorded 
every two minutes. Heating rate is 
controlled electronically and can_ be 
varied from 4.5 ce./min. to 9.0 
ec. min. The instrument will perform 
the following ASTM tests: D&6 
gasoline, naphtha, kerosine and simi- 
lar petroleum products; D268—lac- 
quer solvents and diluents; D1078, 
D447, and others. With a slight modi- 
fication it can be used for D216 
distillation of natural gasolines. Op- 
eration is relatively simple: the sam- 
ple flask is put in place; proper initial 
heat and distillation rate setting is 
made, and a line switch is turned 
on, Manufacturer states delivery is 
about six months. Precision Scientific 
Co 


Circle No. 2 on Reply Card 


“Scope” Provides Visual, Illuminated 
Inspection of Equipment Internals 


The Testa “Borescope”’, elec- 
trically-illuminated tubular optical 
inspection instrument developed orig- 
inally for aircraft inspection, can be 
used to check the inside walls and 
surfaces of hollow castings, engin 
eylinders, crankcases, and the like 
Measuring '» in. in diameter x 11, 
ft. long, it has an achromatized and 
fully corrected lens system, furnish- 
ing an image of 30 degrees (included 
arc) at right angles to instrument ac- 
cess. Magnification depends on dis- 
tance of target from mirrors, vary- 
ing from 2X at 12 in. to 6.25X at 3 
in. Illumination is provided by a frost- 
ed bulb, consuming 0.35 amps. at 
12 volts, with lifetime rating of 250 
hrs. Testa Mfg. Co. 

Circle No. 3 on Reply Card 


Manometer Scale on Saran Insures 
Accurate Temperature Compensation 


A large range absolute and differ- 
ential manometer has been designed 
to cover more than one atmosphere 
pressure. The instrument has a silk 
screened scale on Saran, is said to be 
durable and accurate. Temperature 
coefficiency of expansion of the Saran 
exactly compensates for changes in 
mercury density due to room = tem- 
perature variations. Unit includes: 
two rods for easy mounting on a 
frame; protective bracket for the 
stopcock; metal rod to carry the 
vernier; U cut-out on vernier carry- 
ing block to eliminate parallax in 
reading the mensiscus; and rigid alu- 
minum casting. Emil Greiner Co 

Circle No. 4 on Reply Card 
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What's New! 


RAPID ONE-PASS MILLING of a keyway slot in a large 
mild steel shaft 


A new portable machine tool which 
can be taken to the work in the field 
bringing the work into 
the shop is finding increased accept- 
ance in maintenance operations on 
large 


instead of 


pieces of equipment, as for 
example in refineries 

Consisting essentially of an elec- 
trically driven spindle on a simple, 
sturdy frame, the “Versa-Mil” basic 
mstructed that it can be 
adjusted to any angle, has 13 speeds 
from 44 to 450 rpm. at high torque 
and in both directions of 
and various height 


unit IS So 


rotation 
positions. It is 
shown in two of its many applica- 
tions in the pictures above. The basi 
unit, Which is built in two sizes, can 
mill, drill, bore, ream, and face. It 


can be mbined with other machine 
tools by mounting in any position 


on the carriage, table, ram, turret, or 
tool arm. Or it can be taken to the 
field and mounted at a_ particular 
job 

In the set-up as illustrated at left 
above, the No. 2 model, with a % 
hp. motor, is milling a 7% x 7/16 in 
slot, 42 in. long at a 1!. in. min. rate 
in a mild steel shaft mounted in a 
lathe. In the set-up shown at right 
above, it has aided in adapting a large 
lathe as a special purpose milling ma- 
chine at Esso Standard Oil Co.'s Bay- 
way refinery 

The Esso shop had been ask»! to 
make a number of oil skimmers, con- 
sisting of steel tubes 20 ft. lony 16 
in. in diameter, to have a series of lon- 
gitudinal slots spaced at 90° around 
the periphery. The longitudinal edges 
of the solts have a rake of 22'.° at 
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Versatile Portable Machine Tool Permits Field Jobs 


each side, making an included angle 
within the slot of 45°, and therefore 
have to be milled at an angle 

The skimmer tubes were mounted 
on a large long-bed lathe. A Versa- 
Mil, consisting of the basic unit and 
a high speed cutting head, was mount- 
ed on the lathe carriage whicn pro- 
vided power feeding. The cutting head 
and mwicr were set at each of the 
22'.° required angles. The head was 
adjusted vertically on its guide posts 
to accommodate the distance above 
and below center of the two slot 
edges. One series of slots was coim- 
pletely milled in a single set-up 


SPECIAL REFINERY JOB handled quickly by a Versa-Mil 
and lathe combination 


In another field job, the unit saved 
over twice its cost in the first two 
days of service, according to the man- 
ufacturer. An angle bracket bolted to 
a Steam turbine rotor coupling served 
as a mounting support for a Versa- 
Mil, which then was used to mill off 
',-in. of the vanadium steel forging 
in one pass, for a required adjust- 
ment. The 72-in. diameter rotor re- 
mained in the turbine room being 
removed from the turbine but not to 
the shops down time 
was reduced from two weeks to two 
days, it was reported. Versa-Mil Co 
Circle No. 5 on Reply Card 


Necessary 


Blender Needs No Calculations for Setting Up 


A new automatic proportioning sys- 
tem for two or more of a wide variety 
of liquids requires no charts or calcu- 
lations to set it for any combination 
of liquids. Controls on each meter 
permit instantaneous setting of in- 
gredient proportions in increments to 
Total throughput 
is recorded on a master counter with 
each ingredient total being recorded 
separately on its own meter. Master 
counter individual 
available with predetermining device 
and or ticket-printing unit. Failure 
of any individual supply shuts off the 
entire system automatically. If sup- 
ply slows down to any meter, all me- 
ters synchronize automatically to the 
same delivery rate. Bowser, Inc 


meet close ratios 


meters are 


Circle No. 6 on Reply Card 
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What's New! 


j Simple Hydraulic Puller Prevents 
Damage on Removing Return Bends 

» Refinery return bend fittings often 

a require heavy sledge hammer blows 


to be loosened when taken down for 


cleaning and inspection. As a result 


3 they are frequently damaged. The 
¢ manufacturer of Key Type 3600 re- 
turn bends has developed a new Hy- 
b draulic U-Bend Puller to solve this 
¥ problem Said to remove the most 
f. obstinate fittings, the puller is ac- 
tuated by a manually-operated hy- 
a ‘raulic pump and one assembly can 
be used for a vanety of fitting sizes 
and centers by virtue of the adjust- 
able steel cables ‘see illustration) 
Key Co 
i Circle No. 7 on Reply Card 
New Cathodic Protection Anode Less 
Expensive and Gives Longer Service 
‘ A new size, 3 x 60 in., “National” 


graphite ground anode is said to prou- 
vide longer service life at lower cost 
in the cathodic protection of refinery 
equipment, tank farms, pipe lines, 
and any type of underground or ur- 
derwater metal structures. 
extended because there are 
more Ibs. of graphite per unit of ex- 
surface than in the 

long which was 6 Ibs. 
lighter. It is less expensive when or- 
dered in 10,000-lb., palletized lots, and 
additional ground installations 
ings can be realized because a short- 
er hole is required. Rods are fur- 


service 
life is 
posed previous 


S0-in. rod, 


sav- 
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nished with a 36-in. insulated No. 8 
weatherproof cable. Special cab!es are 
available for use in refineries or in 
other types of oil-soaked areas. Na- 
tional Carbon Co. 

Circle No. 8 on Reply Card 


Lab Size Temperature Controller Has 
Range to 500 C, Sensitivity of 0.5 


A low electronic 
temperature controller is now avail- 
laboratories and in- 
austry with immersion heaters, liquid 
baths, ovens, furnaces, heating jack- 
where regulation of 
critical temperatures over long per- 
iods is desired. The “Phen-Trol” is 
ot a direct dial setting type, with 
range of 0 to 500° C. and sensitivity 
within 0.5° C. from any setting. De- 
signed to operate on 115 valt, 60 cy- 
cle AC, fused to carry the necessary 


cost, sensitive, 


for use in 
load, 
watt 


it will handle 'oads up to 3000 
capacity. It is equipped with 
twin plug-in receptacles for hook-up 
to solenoid or other temperature con- 
Iron-constantan thermocouple 
A sim- 


ets, etc. close 
trols 
is encased in stainless steel. 
ilar model is also obtainable for tem- ia 
Phen- 


perature control below 0° C “ 
Trols, Ine 
Circle No. 9 on Reply Card 


The following items, reviewed originally in the April “What's New!” 


have aroused considerable interest among readers. They are repeated 
briefly as a service to those who might have missed thm. For details or 


| 


copies of literature, use the reply card in this issue. 


Tank Level Reading in Three Seconds 
With Self-synchronous Motor System 


Readings in three seconds of 1 to 
iS or storage tanks at a 
central control point is possible with 
the new Natasco Model 70 Electric 
Remote Reading Liquid Level Gauge. 
The instrument 
AC selsyn (self-synchronous) system 


more oil 


embodies a_ simple 
consisting basically of one selsyn mo- 
tor in the transmitter at each tank 
and one in the Accuracy 

within 1 16 in., and 1 
n 360 arcuate degrees. 


receiver. 
is said to be 
Convention- 
a! float mechanism drives the trans- 
mitter selsyn mechanically. Unlm- 
ited number of transmitters can be 
connected to one 
Calibration is 
cause of the permanent synchroniza- 
tion between the two selsyns in a 
given system. Natasco Co 
Circle No. 10 on Reply Card 


receiving selsyn. 


never necessary be- 


Tiny Metering Pump Has Applications 
For Laboratory and Plant Service 


Applications for the new “mini- 
Pump" include both laboratory and 
production work. A controlled vol- 
ume, positive displacement pump 
that handles liquids in the cc./hr 
range with accuracy, it can be used 


for injecting inhibitors in petroleum 
processing operations, injecting odor- 
ants into gases, automatic titration 
proportional blending of two or more 


liquid streams, and continuous samp- 
ling. Capacity can be with 
precision from 3 to 890 ce. hr. Oper- 
1000 psi 


varied 


ating pressures are up to 
Milton Roy Co 
Circle No. 11 on Reply Card 


Longer Life from Condenser Tubes 

Life Extension for Condenser 
Tubes, a 28-page brochure giving 
technical information on the causes 
and combating 
in copper and copper alloy condenser 
tubing; including a table of general 
service recommendations for various 


means of corrosion 


alloys. Revere Copper and Brass, Inc 
Circle No. 12 on Reply Card 


Helpful Corrosion Data 
Beyond Your Blueprints, 16- 
page catalog on steel and alloy plate 
fabrication of tanks and vessels for 
petroleum and chemical processing: 
including a helpful table listing the 
resistance values of 16 commonly 
used metals with reference to several 
hundred chemical compounds. Nooter 
Corp 
Circle No. 13 on Reply Card 
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sectional hairpin 
heat exchangers 


@ Brown Fintube’s interchangeability of parts, exacting design 
and precision manufacture has “licked” obsolescence. 


The sections can be used in one bank after another — on different 
duties — and different products. A bank can even be broken up and the 
sections shipped to two or more plants, miles apart, re-assembled and 
reused. Sections not in use serve as “stores” for other sections on 
stream. They are never obsoleted by changes in duty or plant re-arrange- 
ments. You can use and reuse them until they are completely worn out. 
Estimates and quotations furnished promptly. Write for Bulletin No. 481. 


Sectional Hairpin Heat Exchangers 


Tank Suction and Line Heaters 


THE BROWN F | NTUBE CO Fintube Heaters for Bulk Storage Tanks 


indirect Process Air Heaters 


Fintube Heaters for Processing Tanks 
Elyria, Okéo Integral Welded Fintubes for Any Heating, 


Cooling or Heat Transfer Service 


NEW YORK * BOSTON * PHILADELPHIA * WILMINGTON * PITTSBURGH * BUFFALO * CLEVELAND © CINCINNATI * DETROIT * CHICAGO 
ST. PAUL * ST. LOUIS * MEMPHIS * BIRMINGHAM * NEW ORLEANS * TULSA * HOUSTON * LOS ANGELES * SAN FRANCISCO 
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What's New! 


Recorder Handles Signals at 20 to 180/min. Rate 


HIGH SPEED PEN RECORDER employs null balance servo arrangement 


A new electronic, high speed pen In operation, the a-c signal is am- 

recorder for rapidly changing vari- plified, developing sufficient power 

is ables experienced in laboratory and for excitation of the amplifier field 
- test applications wil! handle full- winding of the two-phase balancing 


seale signals which vary as rapidly 


motor. Since the phase of this ex- 
citation is determined by changes in 
the source voltage, the direction of 
rotation of the motor is in response 
to increase or decresse in the source 
voltage from a pre-evaluated null 
point on the slidewire. Thus, changes 
in the measured variable producing 
proportionate changes in the d-c 
source voltage result in balancing mo- 
tor rotation which moves the slide- 
wire contactor to a null position 

In a recorder employing high pen 
speeds, damping characteristics are 
more critical than in slower instru- 
ments. For this reason, an adjust- 
éble damping circuit is incorporated 
which permits optimum adjustment 
The pen is driven from a cable drum 
which is an integral part of the 
balancing motor pinion. 

The operating characteristics of 
the high speed recorcer are as fol- 
lows: accuracy 3 of span for 
span over 12 mv, and 0.045 mv for 
spans under 12 mv; dead zone— 0.14% 
of span over 17 mv, and 0.024 mv 
under 17; nominal speed—full scale 
in one second maximum; chart 
speeds 1, 2, 3, and 4 in. ‘sec. (change 


as 20 cycles min., and those with 
peak-to-peak amplitude of 10°, of 


seale which vary as rapidly as 180 
eycles min. It is expected to provide 


accurate recording in rocket engine Nicholson Steam Traps 


testing where thrust is measured T T 
S OP WA ERLOG LOSS 


applicable for analyzing fuel effi- 
ciencies and engine designs, and for 
pectrographic and other analyses 


and narrow increments of change are 
encountered in the measured vari- 
able 

Fundamentally a null balance servo “an, 
arrangement employing essentially 
the same type of measuring system as 
conventional Brown Electronik po- 
tentiometers, it is adaptable to the 


§ measurement of practically any d-c 
EG signal. The four main elements in Repeated comporative tests by large trap users show that Nicholson traps operate 
the unit are the measuring circuit, on lowest temperature differential: 5° to 15 , depending on trap size and steam 
converter, an amplifier, and a bal- pressure. Production of cooking kettles, for example, has been increased as much 
incing motor. as 30% because fast action of Nicholson traps keeps equipment full of live steam 
With this system, the emf from the They are specified for all ap 
thermocouple or other primary ele- HIGH - PRES porotus where back-up of con- 
nent is changed from d-c to a-c by SURE FLOATS densote causes corrosion or 
vibrating reed converter and an - Stoinless, damage to thin gauges. 5 types 
nput transformer The circuit ar- monel, steel or for every application; size ‘a’ 
rangement is such that the trans- plated steel to 2”; pressure to 225 Ibs 
a phase relationship to the line volt- PSE es a Quick delivery. BUL- BULLETIN 450 or 


age that enables the system to rec- LETIN 650 
ognize an increase or decrease in 


the source voltage from a null posi- 
tion on the measuring slide-wire 3 


Due to Operation on Lowest 
where relatively high scanning rates Temperature Differential 


W. H. NICHOLSON & CO., 215 Oregon St., Wilkes-Barre, Pa. 


Refinery Catalog 
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A portable R-C Inerf 
Gas Generator used 
for purging opera- 
tions and stand-by 
protection in large 
gas-producing plant. 
Capacity 15,000 cfh. 


Today's urgent production demands can tolerate no unwarranted 
risk of interruption by explosions which might cause even small 
fires or other plant damage. Against such hazards. R-C Inert Gas 
Generators provide positive. economical protection. 

Phis protection is essential in plants where inflammable gases, 
liquids, explosive dusts and other dangerous materials are 
4 handled, processed or stored. Available either in stationary or 
mobile units. R-C Inert Gas Generators greatly reduce the risks 
from fires caused by explosions, They are compact. simple and 
sturdy in construction and operate at extremely low cost. Avail- 
able in capacities from 1,000 to 35.000 efh. 

If your operations involve materials or processes which might 
cause explosion-produced fires, investigate the protection 
afforded by R-C Inert Gas Generators. Installation costs in many 
cases can be offset by insurance savings. Ask us for details. 


Roors-CONNERSVILLE CorPoRATION 
510 Texas Avenue, Connersville. Indiana 


Installation of three 
R-C inert Gas Gener- 
ators similar to this 
one helped one large 
plant save $6,000 
per month insurance 
premiums, as well as 
substantially reduce 
danger of production 
losses caused by ex- 
plosion or fires. Ca- 
pacity of each unit, 
6,000 cfh. 
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What's New! 


gears and special re-roll motor pro- 
vided) or any standard chart speed 
(120, 240, 360, and 480 in./hr.); 
standardization push-button; and 
power supply—-115 volts, 60 cycles. 
Delivery in about three months. 
Brown Instruments Div., Minneapolis- 
Honeywell Regulator Co. 

Circle No, 14 on Reply Card 


Trade Literature 


Pressure Vessel Fittings 


Taylor Forge Nozzles, Welding 
Necks, and Large Diameter Flanges, 
Catalog 501; 116 pages of engineering 
information on this complete line of 
seamless forged steel flanged outlets 
for pressure vessels, boilers, and heat 
exchangers; includes data covering 
standards of the Tubular Equipment 
Manufacturers Ass‘n., and a 44-page 
technical treatise on modern flange 
design. Taylor Forge & Pipe Works 

Circle No. 15 on Reply Card 


Propane Deasphalting 


Heat Engineering, May, 1951, in- 
cludes a seven-page article on an ex- 
perimental program on batch pro- 
pane deasphalting for reduction of 
refinery residues which was carried 
out at the Carteret, N. J., research 
laboratories of Foster Wheeler Corp 

Circle No. 16 on Reply Card 


Delayed Coking Unit 


Lummus at Pan-Am Southern, a 20- 
page illustrated booklet describing in 
words and pictures a new 420 ton day 
coking unit at Pan-Am Southern's 
Fl Dorado, Ark., refinery. The Lum- 
mus Co. 

Circle No. Vion Reply Card 


Ultra-Sonic Boiler Scale Protection 


Save Money on Your Lime and 
Scale Prevention Jobs with Crustex;: 
six-page technical bulletin describing 
the operation of an ultra-sonic wave 
producing apparatus whose oscilla- 
tions will remove solid lime-stone 
crust and scale from water and steam 
lines, boilers, heat exchangers. Velan 
Engrg. Co. 

Circle No. 18 on Reply Card 


Molybdenum Disulfide for Lubrication 


Molybdenum Disulfide as a Lubri- 
cant, 55-page booklet consisting of 
excerpts from seven technical papers 
on this subject, illustrated with pic- 
tures, charts, etc. Climax Molybde- 
num Co. 

Circle No. 19 on Reply Card 
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Which catalyst 
Supports 
are right 
for your 
reactions? 


NORTON ALUNDUM 
fused alumina catalyst 


supports are available 


insphere, pellet and ring 
forms to give you the 
pocking and bed char ae 


acteristics you prefer 


MANY COMBINATIONS OF PROPERTIES rings: Ve inside dia. x a" long x ¥% outside dia. 
are obtainable Norton catalyst 105, 16° x 

e supports. Chances are that some of Write for Samples 
these combinations will meet your It will pay you to give Norton 


requirements, Look at the choice 


Alundum catalyst supports a thor- 
you get. 


ough test. It is quite probable they 


ALUMINA CONTENT — 77 to 89% will give vou more uniform reac- 
WATER ABSORPTION — 12 to 22% by tions and better end-products. 
‘weight Remember, Norton has had 40 
SURFACE AREA — 0.025 to 0.821 sq. meters years’ experience in controlling the 
per gram ° . - 
CRUSHING STRENGTH — 20 to 600 pounds chemical and physical properties 
BULK DENSITY — 60 10 80 pounds per cubic ft. of fused ag products, ba ried 
SIZES AND SHAPES — Spheres: 4" to 2" for samples. Norton Company, 596 
dia.; pellets: Ye" dia. x Ye" long to x New Bond St., Worcester 6, Mass, 


Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


WNORTONP 


TRADE MARK REG. U.S, OFF. 


Making better products to make other products better 


“Special REFRACTORIES 


Canadian Representative 
A. P. GREEN FIRE BRICK CO., Ltd. TORONTO, ONTARIO 
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FLOW OF WATER, | foot head, through a 
Norton Alundum” porous plate of medium 


permeability 


Can Fused Alumina 
Porous Mediums 
IMPROVE YOUR 

FILTRATION, TOO? 


Its easy to find out. A complete 
analysis by Norfon engineers and re 
search of the use of 
fused alumina porous mediums for 
filtration, aeration and gas diffusion is 
now available in bulletin form. 


Write for 
Bulletin 
140 


This l6-page bulletin gives vou all 
the data you need to decide whether 
Alundum porous mediums will improve 
vour laboratory and commercial proc 
esses at lower cost, Tables, charts and 
drawings give vou the facts about the 
amazing chemical stabilitv. uniform 
permeability, great strength, and easy 
installation of Norton Alundum por 
ous mediums. Contact vour nearby 
Norton representative, or write direct 


for Bulletin 140. 


NORTON COMPANY 


596 NEW BOND STREET 
WORCESTER 6, MASS. 
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What's New! 


Oil Storage Tank Cleanout Openings his line of tar base, alkyd resin, 


The Water Tower, May, 1951, in- chlorinated rubber base, vinyl, phen- 
cludes a four-page technical article olic, and other types of paints for 
covering studies in the design of vari- tank bottoms, structural steel, mason- 
ous types of cleanout openings {or ry, piping, acid tanks, etc. Pitts- 


petroleum storage tanks. Chicago U"&h Coke & Chemical Co 
Bridge & Iron Co. Circle No. 21 on Reply Card 
Circle No. 20 on Reply Card 
Inexpensive Electronic Computer 


Corrosion Protective Coatings “IDA”—The Electronic Slide Ruie; 


Control Corrosion through Pitt a four-page folder describing a new 
Chem Protective Coatings; 14 pages low cost electronic analog computer 
describing manufacturer's service and with recorder, an integro-differentiai 


If you want... 


INCREASED 
THROUGHPUT 


from existing pr i 


Get the facts on... 


METEX MIST 
ELIMINATORS 


In plant after plant, these 
knitted-wire mesh units, by re- 
moving more than 95% of the 
entrained liquids, are enabling 
petroleum refiners to 


+++ CUT PROCESSING COSTS 
MAINTAIN PRODUCT QUALITY 
-+- AND INCREASE OUTPUT 


Furnished in sections, and cut to fit the dimensions and shapes of towers and 
stills, Metex Mist Eliminators can be easily installed in existing equipment. 
Their effectiveness also leads to further economies on new construction. 

For detailed information on this modern method of coalescing and removing 
liquids entrained in the vapor in vacuum pipe stills, scrubbing towers, knockout 
drums, evaporators and similar equipment, write for your copy of our 8-page 
bulletin — ‘“‘Metex Mist Eliminators”, 


METAL TEXTILE CORPORATION 


631 EAST FIRST AVENUE, ROSELLE, N. J. 


Metal Textile Corporation 
631 East First Avenue, Roselle, N. J. 


Gentlemen: 


I'd like to have a copy of “Metex Mist Eliminators’. 


Name Title 
Company 

Address 

City State 
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analyzer type, developed for design- 
ing engineers’ calculations; may be 
used to solve linear differential equa- 
tions with constant coefficients up to 
the eighth order, or for non-linear 
work and higher orders by use of 
auxiliary equipment. Computer Corp 
of America. 
Circle No, 22 on Reply Card 


Heat Transfer Surfaces 


Opportunities for Product and Proc- 
ess Improvement through Industrial 
Heat Transfer Engineering, Bulletin 
ID-151; four pages illustrating a va- 
riety of specialized heat transfer sur- 
faces developed for solvent recovery 
intercooling, regeneration, gas sepa- 
ration and liquefaction, and simiiar 
applications. Modine Mfg. Co. 

Circle No, 23 on Reply Card 


Petroleum Product Ingredient 


PennSalt New Product Bulletin. 
April 15, 1951; four pages of tech- 
nical information on trichlorbenzene 
an ingredient for compounded trans- 
former oils, solvent for oils, fats, 
waxes, and useful as a heat trans- 
fer medium or lubricant. Pennsyl- 
vania Salt Mfg. Co. 

Circle No, 24 on Reply Card 


Furnace Walls Supported by Tubes 


Tube-Supported Walls with Texrad 
Finish; 12-page catalog telling how 
refractory walls for industrial fur- 
naces may be suspended directly from 
the boiler tubes to save steel and 
erection time; including drawings of 
typical installations and description 
of fastening methods. Bigelow-Liptak 
Corp. 

Circle No. 25 on Reply Card 


Analysis by Radio Frequencies 


Scientific Apparatus and Methods 
Spring, 1951, includes an eight-page 
article on chemical oscillometry, the 
use of high frequency electric cir- 
rents to measure conductivity and die- 
lectric constants as a means for chem- 
ical analysis, suggested for a wide 
variety of mixtures of organic com- 
pounds. E. H. Sargent & Co. 

Circle No. 26 on Reply Card 


High-Temperature Block Insulation 


J-M Superex Block Insulation; a 
four-page folder on a calcined dia- 
tomaceous silica and asbestos insul- 
ating material for temperatures to 
1900° F.; with service recommenda- 
tions and other technical data. Johns- 
Manville 

Circle No. 27 on Reply Card 
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What's New! 


Hints for Pipe Tube Users 


Operating Guide to Help You Secure 
the Best Possible Results from Your 
Portable Pipe & Bolt Machine and 
Hand Pipe Tools; four-page folder 
with simple line drawings and concise 
text, covering 31 different pipe work- 
ing operations in a “how-to-do-it” 
style. Beaver Pipe Tools, Inc 

Circle No, 28 on Reply Card 


Power-Factor Meter 


Buyer's Guide, Testing  Instru- 
ments, Bulletin GEA-5469; 16 pages 
of catalog information including tech- 
nical data on a new portable, hook- 
on power-factor meter W hich permits 
direct measurement without cutting 
conductors or interrupting electrical 
service, for 100 to 600 volts, and 15 
to 600 amps, any balanced 3-phase 
circuit. General Electric Co 

Circle No. 29 on Reply Card 


Valve Actuators 


Ledeen Valve Actuators, Bulletin 
512, covers air or hydraulically op- 
erated cylinders for operation of gate 
valves, plug valves, diaphragm valves, 
ete. for on-off or positioning service, 
including capacities, details of con- 
struction, application, and control 
Ledeen Mfg. Co. 

Circle No, 30 on Reply Card 


V-Type Packing Has Convex Surface 


RUM Vee-Flex Packing Rings; four 
pages describing a line of packing 
rings of asbestos cloth, duck fabric 
or Teflon, using convexly curved con- 
tact surfaces for improved seaiing, 
for pressures to 6000 psi. and over 
including service recommendations 
ind specifications. Raybestos-Man- 
hattan, Inc 

Circle No. 31 on Reply Card 


Piping Supports 

Bergen Genspring Variable-Sijport 
Pipe Hangers, Catalog No. 501; 12 
pages of technical data, specifications 
irawings, etc. on a line of spring 
hangers of the variable-suppo: 
for piping and similar equipmeat sub- 
ect to positional changes from ther- 
mal expansion. Bergen Genspring 


tvpe 


Corp 
Circle No. 32 on Replu Card 


Pre-Fabricated Piping 


Pre-Fabricated Piping 
WPI; eight pages on pipe bends 
coils, headers, manifolds, Vanstone 
work, process piping, and welded as- 
semblies for refining, chemical plants 
power generation, etc., in complete 


PETROLEUM PROCESSING, June, 1951 


size ranges from carbon and alloy 
steels. Western Piping Supply Divi- 
sion of The Lummus Co 

Circle No. 33 on Reply Card 


Power Plant Equipment 

Elliott Equipment for Power Plant 
and Industry, Bulletin Q-14; 16 pages 
covering such equipment as steam 
turbines, condensers, ejectors, turbo- 
chargers, tube cleaners, blowers, and 
strainers. Elliott Co 

Circle No. 34 on Reply Card 


Precision Measuring Instrumnt 

I. I. R. Reports on the Vibroton; 
18 pages describing a rugged and 
highly accurate measuring device for 
measuring such physical quantities as 
pressure, temperature, torque, vel- 
ocity, voltage, and many others, with 
potential applications in remote in- 
dicators, gravity meters, bolometers, 
ete., and consisting essentially of a 
tine wire vibrating in a magnetic field 
generating alternating current of 
same frequency as the natural fre- 


“TWO low-cost ways 


to make salvage pay 


Either way—tank immersion or steam-detergent cleaning—you save 
money when you reclaim used parts with job-designed Oakite clean- 
ing and derusting materials. You speed up disassembly, inspection 
and repair. You save the expense of purchasing new parts . . . save 
time restoring old parts to condition, 


Here's what you get with 


*Steam-detergent cleaning 


Tank immersion: Heavy-duty, long-lasting 
Oakite solution quickly removes grease, 
caked-on oil, waxy deposits. Excellent for 
degreasing piping, well tools, pump en- 
gines, motor parts, valves, etc. Tank also 
adaptable to cold solution cleaning with 
Oakite solvent-emulsion cleaners . . . de- 
rusting with specialized Oakite compounds. 


Steam-detergent cleaning: Speedy clean- 
ing of parts too large for solution tank. 
Removal of heavy, semi-loose deposits 
before tank-cleaning. Reduces boiling out 
time, insures longer solution life. Tops 
for cleaning when equipment urgently 
needed for production. 


Ask your local Oakite Technical Service 
Representative for on-the-spot demonstra- 
tion of these money-saving Oakite salvage 
methods. Or write for booklet F7629 
FREE! 


OAKITE PRODUCTS, INC., 48 Thames St., NEW YORK 6, N.Y. 
Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


PETROLEUM SERVICE DIVISION 


(To obtain more data on advertised products see page 668) 677 


. 
= 
| 
| 
| 
*Tank immersion 
7h 
\) 
\ 
> 
¢ 
> 
re 


What's New! 


quency of the wire. Vibration is sus- 
tained by a feed-back circuit. Changes 
in wire tension from action of a phys- 
ical force results in a change in out- 
put frequency, measurable by a simple 
frequency discriminating circuit. In- 
stitute of Inventive Research. 
Circle No. 35 on Reply Card 


Reciprocating Pump Valves 

Rollo Valves, Bulletin W-404-Bi; a 
four-page folder covering a new valve 
for reciprocating pumps handling vis- 


cous hquids and liquids with solids; 
said to provide the advantages of a 
ball valve but having spring loading, 
50°, weight, and no restricted 
seat area. Worthington Pump & Ma- 
chinery Corp. 

Circle No. 36 on Reply Card 


less 


Spray Nozzles 


Spray Nozzles for Water Cooling, 
Air Conditioning, and for General In- 


dustrial Uses, Bulletin N-617; 


20-page 


catalog covering technical details and 


“4 


Having new tanks treated 


SAVES TANKS - SAVES STEEL 


by NATASCO is the sure way of 


getting the ultimate in use from them over a long period of years. 
Old tanks will also give many years additional service by receiving 
the proper NATASCO treatment. NATASCO protects the steel 
surface from all corrosion. Due to the increasing shortage of steel, 


SAVES OIL 


and its rising cost, NATASCO service provides substantial savings. 


Evaporation of volatile fractions and loss through leakage has 


accounted for smaller profits in many oil firms. In most cases 
this loss could have been prevented if the tanks had been serviced 


by NATASCO. 


SAVES DOLLARS 


If you have added additional years of service life to your tanks 
and have eliminated loss by evaporation and leakage, you have 


lease 


added profits to your business. 


Wire, Write Telephone for 
complete information on how 
NATASCO can solve your corrosion 
problems. 


or 


Company 


Tonk Service—West Texas Area California Representative 


applications for involute nozzles for 
cooling ponds and towers, and small- 
er involute and flat-spray nozzles for 
other uses. Yarnall-Waring Co. 

Circle No. 37 on Reply Card 


Multi-Stage Steam Turbines 


Terry Multi-Stage 
GAF and ZAF; a 
describing 
features of steam-driven 
250 to 440 hp 
Turbine Co. 
Circle No, 38 on Reply Card 


Turbines, Types 
brochure 
and 


six-page 
construction design 
turbine of 


range. Terry Steam 


Insulation & Refractories 


Refractories and TInsulations; 40 
pages of catalog information on cast- 
able, chrome base castable, air and 
heat setting bonding cements, and 
ramming type refractories; and in- 
sulation in block and blankets, loose 
fill, electrical types; also surface pro- 
tective coatings for insulation. Re- 


fractory & Insulation 
Circle No. 39 on Reply Card 


Corp 


Oil Burning Systems 


Peabody Wide Range Oil Burning 

Bulletin 109-B; four pages 

covering a constant differential system 

for on oil combustion installa- 
Peabody Engrg. Corp. 

Circle No, 40 on Reply Card 


Sustem 


use 


tions 


Electronic Potentiometers 


Electronic Potentiometers, Catalog 
15-15; a 36-page booklet on electric 
control potentiometers for both con- 
tact and proportional control, with en- 
gineering and construction data, types 
of control, partial list of available 
ranges, application data, and acces- 
Minneapolis-Honeywell Reg- 
ulator Co., Industrial Div. (Brown) 

Circle No. 41 on Reply Card 


sories. 


For Your Convenience 


Business reply cards are in- 
cluded in each issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information on 
any items reviewed in “What's 
New!” You'll find them facing 
the first page of this section. 
Just circle the numbers corres- 
ponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
bottom of the card and drop it 
in the mail. No postage re- 
quired. 


Williams Construction Company 
Odesso, Texos 


Coast Contractors, Ltd. 
4636 E. Slovson, Maywood, Cal. 
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What's New! 


TANKS. cleaning Booklet Serial A-1134 
Literature Offered in this Issue’s Advertisements ee 


CIRCLE NO. PL ON REPLY CARD 


Do you need detailed information on a specific subject? Check TEL. MANUFACTURE & RESEARCH: Bul 


letin Serial A-5620 offered by the Dupont 


through this easy-to-use index of literature offered in this month’s adver- Co See adv't. facing p 
CIRCLE NO. ®2 ON REPLY CARD 


tisements: 
TUBING, aluminur lliustrated book \ 
minum Cc of America See adv't 


CTIVATED ALUMINA \iuminum Co. of I TESTER: B 
\merica See adv't. p. 641 t fic c 4 see adv CIRCLE NO. ¥3 ON REPLY CARD 
CIRCLE NO. #® ON REPLY CARD CIRCLE NO. U8 ON REPLY CARD 


ir ren Minne 


ator © See 


DDITIVES ibricating ¢ I GAGES quid level: Catalog 35: Penberthy 
imple ffered by Amer Injector C See advt 631 
a See adv't. pp. 4 CIRCLE NO. 19 ON REPLY CARD ON REPLY CARD 


1-505 
CIRCLE NO. 49 ON REPLY CARD 


quid le Lite t fered 
VALVES, reg Cat g Section 
LOYS, for temperature service Black, Sivalls & Bryson, Ir See advy't 
Booklet: Haynes Stellite See adv't p. 5s 
p 644 ReLI REPLY ARD CIRCLE NO. P3 ON REPLY CARD 
IRCLE NO. Kt ON REPLY CARD SOLINE DYES: Liter ' ante 
\r in See VAPOR CONSERVATIOD torage tanh 
NNUA REPORT FOR 1950): St ‘ Data and booklet entitled Al 
Oil N.J See adv't. p. 547 merican Trannt 
IRCLE NO. M2 ON REPLY CARD ys Gene € np 
IRCLE NO. K2 ON REPLY CARD tion Cory see ady't wie 
Ht T EXCHANGERS Bulletin N is} IRCLE NO. P6 ON REPLY CARD 
BLENDING CALCI TOR, for TEL and Brown Fintube C See adv't. p. 672 
iviation ga ne: The duPont Ce See CIRCLE NO. M3 ON REPLY CARD VAPOR PRESSURI vee ene 
te ed int matior i\ iiffere 
CIRCLE NO. K3 ON REPLY CARD ININGS, for process vessel: Informatior whe Woxboro 
CATALYSTS, cracking: Deta n ground idv't. p. 650 
sal ¢ tos CIRCLE NO IN REPLY CARI 
nd microsphervidal types. Na CIRCLE NO. MA ON REPLY CARD 
ninate Cors See p. 573 
CIRCLE NO. KA ON REPLY CARD MECHANICAL SEALS. pumy Bullet VISCOMETERS: Bullet 7-7: Pre n 
N PP-174:  Durameta Cor See Scientific ¢ See p. 63S 
‘“ATALYSTS pro. idv't. p. IRCLE NO. ON REPLY CARD 
esse Lite ‘ red by CIRCLE NO. M3 ON REPLY CARD 
an Cyal ‘ VATER SOFTENING Bulletir W103 
MIST IMINATORS s-puge t klet « (rave Vate nditioning See 
CIRCLE NO. KS ON REPLY CARD Metex M Elin Me d pp 500 
Textile Corp. See adv't. p. 67¢ IRCLE NO. V9 ON REPLY CARD 
A\TALYST SUPPORT fused alumina CIRCLE NO. M6 ON REPLY CARD 
Free samples of d by the Norton C 
See adv't. p. 67 MIXERS. vertical: Catalog No. 600: Ea 
CIRCLE NO. K6 ON REPLY CARD ern Industries, Ir See adv't. p. 647 
CIRCLE NO. M7 ON REPLY CARD 
COMPRESSORS, ait Bulletins offered by 
Worthington Pump & Machinery Cor} PAINT iluminum = paste Bulletir wed 
See adv't. p. 565 Metals Disintegrating C In See 
CIRCLE NO. ON REPLY CARD idv't. p. 


CIRCLE NO. M® ON REPLY CARD 


COMPRESSORS. cent gal for Wax pro« 
essing Sulletir rthington Pump & PAINT, rust preventive: Catalog offered 
Machinery Cory See adv't. 5 D> by Corp, See adv't. p. 656 
CIRCLE NO. K® ON REPLY CARD CIRCLE NO. M9 ON REPLY CARD 


PIPE FITTINGS jonney W-3 WeldOlet 


COOLING Three booklets ‘ 
Cooling Cooling Tow log Bonney Forge & Tool Works 
er Maintenance and Evaluating Coo Se adv't. p. 635 
ing Tower Performance The Fluor CIRCLE NO. O1 ON REPLY CARD 
Corp See adyv't. v2 
CIRCLE NO. K9 ON REPLY CARD PIPING SYSTEMS: 36-page handbook and : 
valve selection guides: Crane Co See 
CORROSION INHIBITOR: Booklet entitled adv't. p. S&S ‘ 
Scip, the Liquid Go-Devil."’ Sheil De CIRCLE NO. 02 ON REPLY CARD COMBINATION SEPARATOR 
velopment Co. See adv't. p. 650 AND 
PUMPS, automatic injection: Information 
CIRCLE NO. Li ON REPLY CARD offered by Proportioneers, Inc. See adv't 


inside front cover 


CORROSION INHIBITOR, gasoline: Teck CIRCLE NO. 03 ON REPLY CARD 


nical information on use of Santolene C 


“ berthy Injector Co. See advt 

CIRCBE NO. L2 ON REPLY CARD CIRCLE NO. O48 ON REPLY CARD 
CORROSION PROTECTION, tanks: Com PUMPS explosion-proof sumy Bulletin 

iformation: The Nataseo Co See Penberthy Injector C See adv't 

adv't. p. 663 p. 631 


CIRCLE NO. U3 ON REPLY CARD CIRCLE NO. 05 ON REPLY CARD SEP ARATORS 


berthy Ir STEAM TRAPS: Bulletin 450: W. AND 
jector Cr See adv p. 63 & Ci Gee 


: for 5 micron 


i American District Steam Co Inc Carlisle & Hammond Co See adv't. | 
See adv't. p. 645 
CIRCLE NO. LS ON REPLY CARD CIRCLE NO. OF ON REPLY CARD 


FILTRATION MEDIUM, fused alumina SULPHUR PLANT. continuous flow: Con 


Bulletin 140: Norton Co See adv't. p plete information offered by The Girdler 
87D Corp. See adv't. p. 683 


CIRCLE NO. 16 ON REPLY CARD CIRCLE NO. O®8 ON REPLY CARD 


FIRE PROTECTION, inert gas generators TANK CLEANING: Booklet F762: Oakite ore) a 
Details offered by Root ‘onnersville Petroleum Service Divisior See adv't PANY . 
Blower Corp.: See adv't. p p. 677 oa 
CIRCLE NO. L7 ON REPLY CARD CIRCLE NO. 09 ON REPLY CARD : 


P. O. BOX 3096 TULSA, OKLA 
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THE LIQUID GO-DEVIL 


This booklet tells all about SCIP. 
Mail coupon for your copy. 


Shell Development Company 

50 West 50th Street, New York 20, N. Y. 
Please send me a copy of “Scip—The Liquid 
Go-Devil.” 


Name = 
Company 
Address 


City State— 


oso (To lata on adver 


rtised products see 


* SHELL CORROSION INHIBITOR PROCESS 


(patented) 


_— 


PREVENTS CORROSION ON NEW LINES 
CLEARS SCALE FROM OLD LINES 
MAINTAINS FULL CAPACITY FLOW 
HAS NO EFFECT ON PIPED PRODUCTS 
SURE PROTECTION AT LOWEST COST! 


Products amounting to many millions of barrel-miles 
per day are now transported at full capacity in 

pipe lines kept free from scale by SCIP. The dollars- 
and-cents savings pay for a SCIP installation many 
times over in the course of a year’s operation. If 
your lines are not delivering full capacity because 

of corrosion, be sure to fill out and mail the coupon 
for Shell's booklet, “SCIP, The Liquid Go-Devil.” 


SHELL DEVELOPMENT COMPANY 


50 West 50th Street - New York 20, N.Y. 
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 WERSONALS « 


George G. Oberfell, left, received 
the Distinguished Service Award of 
the Liquefied Petroleum Gas Assn., 
at its May convention in Chicago 
Mark Anton, center, president Sub- 
urban Propane Gas Co., presents the 
award Watching the presentation 
is Peter Anderson, Utilities Distrib- 
utors, Inc., and president of LPGA 
He was also awarded a “certificat« 
of appreciation” by the API Division 
of Refining during its 16th Mid-Year 
meeting at Tulsa the week before 

Now special consultant to the Re- 
construction Finance Corporation on 
the synthetic-rubber program, he re- 
tired last July as vice president of 
research and development for Phillips 
Petroleum Co. 

A nationally recognized authority 
on petroleum research, he established 
the research and development depart- 
ment for Phillips when joining the 
company in 1925. Phillips’ research 
division under his direction has _ be- 
come outstanding in the oil industry, 
especially in the fields of natural gas- 
oline, natural gas, and lighter hydro- 
carbons. 


Houdry Process Corp. has an- 
nounced the following additions to ‘ts 
technical staff: 

Erich R. Westfield has been as- 
signed to the economic and correla- 
tion section of the Research and 
Development Division. Formerly with 
the Pan American Refining Corp., 
Mr. Westfield is a graduate of Van- 
derbilt University and received his 
M.S. at Massachusetts Institute of 
Technology. 

Gerald J. Orazem has also been as- 
signed to the economic and correla- 
tion section of the Research and 
Development Division. Mr. Orazem 
recently received his M.S. degree at 
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University of Minnesota 
H. Harold Bulkowski has joined thi 
Department and is as- 


mission program. Formery with Bat- 


kowski is a graduate of Carnegie In 
stitute of Technology and Ohio Stat« 
University. 

Dr. William E. Erner has joined 
the Exploratory Research Group of 
the Research and Development Divi- 
sion. Dr. Erner received his Ph.D. at 
the University of Notre Dame. 


* * * 


Three oil company lubrication engi- 
reers were among the new officers 
and directors elected by the Amer- 
ican Society of Lubrication Engineers 
for the year 1951-52 at its annual 
meeting in Philadelphia last month 
A. F. Brewer, The Texas Co., New 
York City, is Eastern vice-president; 
Milton Wise, General Petroleum Co., 
Los Angeles, is Western vice-pres- 
ident; and Paul Chappell, American 
Oil Co., Baltimore, is a director. 

The ASLE, organized in 1945, has 
grown rapidly to a total membership 
approaching 2000, with 24 sectional 
groups in as many different cities 
Next annual meeting and equipment 
exhibition will be held in Cleveland 
in early April, 1952. 


* * * 


J. E. Kline, Standard Oil Co. (Ind.), 
has been elected chairman of the 
Chicago section of the Society of 
Automotive Engineers. Mr. Kline is 

He joined Standard Oi}! (Ind.) as 
automotive research engineer in 1937 


NEW NGAA OFFICERS were elected during the recent Annual Conven- 
tion of the National Gasoline Association of America in Tulsa, April 25-27. 
R. W. Heath, Signal Oil and Gas Co., Long Beach, 
Calif., vice president; John F. Lynch, La Gloria Corp., Corpus Christi, Texas, 
president; Z. C. Ambrose, Southwest Gas Producing Co., Monroe, La., vice 
president. Standing (L to R): James E. Pew, Sun Oil Co,, Philadelphia, 
retiring president; F. M. Perry, Cities Service Oil Co., Bartlesville, vice 
president. Not shown are Albert H. Weil, United Gas Pipe Line Co. 
Shreveport, La., vice president, and William F. Lowe, secretary-treasurer. 


Front row (L to R): 
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Personals 


upon graduation from the University 
of Michigan. In 1945 he became as- 
sociated with the Dodge-Chicago 
plant of Chrysler Corp. where he was 
chief experimental test engineer. He 
returned to Standard in 1945 


* 


Harry J. Sheard of Shreveport, La., 
refinery manager of the Bayou State 
Oil Corp. and director of technical 
sales, has been awarded Louisiana 
State University’s first professional 
! of Chemical Engineer 


cegres 


Mr. Sheard completed work toward 
his B.S. degree at L.S.U. in 1921. 
From 1926 through 1929 he was head 
of the experimental laboratory and 
process engineer for Magnolia Petro- 
leum Co. in Beaumont. 

Sheard became chief chemist and 
chemical engineer for Crown Central 
Petroleum Co. in 1929, and remained 
there until 1936 when he took the 
post as refinery manager for Bayou 
State Oil Corporation in Shreveport 


During the war, from November 


- conditioning eats up profits by causing excessive corrosion, 


problem BETZ offers complete consulting engineering 
hi Over two decades of experience have made BETZ water 
Conditioning service scientifically correct, complete . 
"economical. Let our nationwide staff of engineers show 
you can cut costs. Write today! There's no obligation, 


1943 to January 1946, he headed the 
process control laboratory of Stand- 
ard Oil Co. in Baton Rouge. He re- 
turned then to Bayou State. 


* * * 


Fred C. Hanker, Jr., has been 
named assistant to the president in 
the Catalytic Construction Co. 

Prior to joining Catalytic, Mr 
Hanker was a process’ engineer 
with Standard Oil Development Co., 
and during the early 1940's was active 
in design and installation of aviation 
gasoline facilities for Standard Oil 
Co. (N. J.) interests. From 1944 to 
1948 he was with the Carter Oil Co 
as assistant to the vice-president of 
assistant to the vice-president of 
Manufacturing Department, and ac- 
lively participated in the develop- 
ment of Carter's Billings Montana 
Refinery. Mr. Hanker graduated from 
University of Pittsburgh as a chem- 
ical engineer in 1935 


* * * 


M. H. Arveson, technical director 
of the Indo‘! Chemical Co., a sub- 
sidiary of the Standard Oil Co. (Ind.) 
has been elected a director-at-large 
of the American Chemical Society. 

Mr. Arveson was chosen by the 
national council of the Society to fill 
the unexpired term of Dr. Edgar C 
Britton, Dow Chemical Co., who be- 
came an ex-officio member of the 
board of directors upon his recent 
election as president of the Society 
for 1952 


Dr. Ralph Tallman has been 
no med director of research for Lion 
Oil Co. Mr. Tallman, who has been 
manager of the planning and survey 
department of Lion Oil's Research 
Division since June 1950, replaces 
Dr. Frank J. Soday, who has headed 
the Research Division since Novem- 
ber 1947. Dr. Soday resigned his 
position, effective May 15, to assume 
the post of director of research sor 
Chemstrand Corp. and will be located 
at Decatur, Alabama Dr. Tallman 
received his A.B. degree from Cornell 
College, Mt. Vernon, Iowa, in 1927 
and his Ph.D. degree from Cornell 
University, Ithaca, New York, in 1931 


WANTED 


Oil refinery inspector for Eost and 
Centrol States area. Age 30-40. Ex- 
perience preferred, but will train ap- 
plicant having knowledge of refinery 
maintenance and repair Must have 
car, travelling required. Our employees 
know of this opening. Please give 


complete details in letter. 


BOX 38 
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SULPHUR 


Scrussen| 


= BOILER CONVERTER 


FEED WATER 


H S+AIR=SULPHUR 


SULPHUR PUMP 


..-@ one-man operation with GIRDLER plant 


i MAN can operate the average Girdler continuous- 


flow Sulphur Plant. Instruments control the process, SULPHUR IS SCARCE! 


which is practically automatic. ARE YOU 
The basic process material — hydrogen sulphide —can be THROWING IT AWAY? 
removed easily from sour refinery gas, natural gas, or liquid If you remove hydrogen sulphide 


from gaseous or liquid hydro- 
hydrocarbons by a Girdler Girborol Plant. 
carbons, you should consider 


Up to 95‘~ of the sulphur present as hydrogen sulphide converting it into a valuable by- 

: ; product. The acid gas stream from 
can be recovered with a two-stage plant. A single-stage ; 

é ‘ a Girbotol purification plant is 

plant recovers up to 85‘, of the sulphur. usually an ideal feed material for 


Write for complete information. The Girdler Corpora- 


tion, Gas Processes Division, Louisville 1, Kentucky. ° 
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Open Door for Inventors 


"T' HE recent announcements by Sinclair offering 

the use of its large modern research laboratory 
at Harvey, Ill., to outside inventors with ideas for 
better petroleum products emphasizes a policy most 
large oil companies have followed in the past. Their 
research staffs have spent a great deal of time and 
money in passing on ideas for new processes, prod- 
ucts and their uses brought in from the outside. 
Today, however, the carrying on of work on new ideas 
is so complex that it is in many cases entirely beyond 
the scope of the independent inventor to work out 
his invention to the point its practicability can be 
determined. Recognizing this difficulty, the Sinclair 
company has provided for the use of its extensive re- 
search facilities by outside inventors on terms which 
ire exceedingly fair to the individual. 

It has not been altruism on behalf of inventors 
generally that has caused the oil companies to screen 
the ideas brought to them from outside their own 
laboratories. Rather it has been competition of the 
same intensity that exists throughout company op- 
erations down to the selling of products to consumers. 
Even though by far the largest part of the new ideas 
that are applied in producing improved petroleum 
products come from those scientists with a_back- 
ground of industry experience, every company is fear- 
ful that it may pass up something valuable that will 
be taken to another company if it fails to look at 
the new ideas brought to its doors. 

In spite of the facts, there are still people who be- 
lieve the oil companies turn their back on new in- 
ventions and bottle up ideas that would be revolu- 
tionary in motor fuels, through fear of their effect 
on markets for present petroleum products. Sinclair's 
recent announcement should be accepted as proof that 
the oil companies’ doors, as always, continue 
to be open to inventors and any others who can bring 
them practical and valuable ideas. 


Accelerator for Technical Progress 


As demonstrated at the recent semi-annual meet- 
ing in Tulsa of the API Refining Division, the 
Division has now achieved an important and respon- 
sible position as the clearing house for technical de- 
velopments pertaining to petroleum refining. 

For example, the Symposiums on Analytical Re- 
search which are now a feature of the Division’s mid- 
year meetings present papers on new and improved 
laboratory techniques, which papers too frequently 
in the past were given only before meetings of the 
American Chemical Society. The session on corrosion 
problems brings to the attention of refiners papers 
which in the past have been given before some out- 
side association concerned with corrosion matters 
in industry generally. Practical papers on electrical 
engineering and mechanical engineering subjects of 
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Opinions and 
Comments on 
Current Topics 


interest to refiners now have a place on the Refining 
Division’s programs. All are presented under condi- 
tions where they can immediately come to the atten- 
tion of refiners in general. 

The various technical committees of the Refining 
Division are flexible enough in their organization 
and selection of objectives to provide the means for 
bringing the industry's trained and experienced pro- 
fessional personnel quickly to work on joint tech- 
nical problems, such as waste disposal, fire protec- 
tion and others. For example, what was scheduled 
as a routine committee session at the recent Tulsa 
meeting was quickly expanded, at a moment's notice 
to attract some 150 oil company and equipment rep- 
resentatives to consider an entirely new and perhaps 
critical problem in connection with the operation ot 
catalytic cracking units. The joint experience of re- 
finery engineers and equipment technologists can 
thus almost immediately be applied to the problem. 
Formerly it would have taken weeks, if not months 
for a matter of this nature to come before the atten- 
tion of the oil companies and the equipment sup- 
pliers affected. 

“Accelerator” is the word chemists use to denote 
a substance which hastens a chemical reaction. It 
can also appropriately be used to describe the pres- 
ent position of the API Refining Division in expedit- 
ing technical progress within the industry. 


The Shortage Of Engineers 


HE need for a constructive program to conserve 

and build up the nation's scientific manpower is 
emphasized in a report of the Engineering Manpower 
Commission of the Engineers Joint Council. It is 
brought out there that industry will be able to count 
on only 19,000 engineering graduates this year, while 
it needs around 30,000 graduates. Nor can industry 
look to the future to make up this current shortage 
of technologically trained men. Based on first year 
enrollments in the schools the past few years, next 
vear’s engineering graduates will total only 30,000 
and the number will thereafter drop to 20,000. 

Top educators and industrial leaders in the nation 
have recognized the seriousness, in our mobilization 
effort, of the shortage of scientific manpower, both 
presently available and in the making. Both groups 
have made great efforts to enlarge the number of stu- 
dents training in engineering and other sciences. The 
situation has also been placed before the military au- 
thorities and Congress. One constructive result has 
been the provision for allowing students with proven 
high scholastic records to continue their studies. Far 
more than this will be needed, however, to overcome 
the impending shortage of scientific manpower. The 
new military training bill should provide for the selec- 
tion and training of youths of draft age in engineering 
and other sciences, as well as for military service. 
They are equally essential in the highly mechanized 
warfare conducted today. 
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Anhydrous Hydrofluoric Acid 


USES OF ANHYDROUS HYDROFLUORIC ACID 


Cotoly: 
Gtalyst in alkylotion, isomerization, 
condensation, dehydration and Fluorinating agent in organic ord 


polymerization reactions inorganic reactions Production of fluorine 


Hydrofluoric Acid |aqurous) 


USES OF AQUEOUS HYDROFLUORIC ACID 


Polishing, etching, frosting glass Pickling certain metals Electroplating 


=2 VERSATILE CHEMICALS FOR AMERICAN INDUSTRY 


Cleaning stone, brick tn breweries to control fermentation 


For dissolving ores; ore flotation 


sy GEWERAL CHEMICAL ... First in Fluorides 


Cleaning iron and steel castings 


Oj all the fluorine derivatives General Through them, the services of our re- 

Chemical produces for American In- sourceful technical service specialists 

dustry, none has greater utility over are always available. 

a wider range of applications than 

aqueous and anhydrous hydrofluoric 

acid. For further information regard- 

ing the use of either of these products G £ N E R A L Cc H E M I Cc A L D i Vv I S 1 Oo N 
in your process, consult any of the ALLIED CHEMICAL & DYE CORPORATION 

27 General Chemical offices in indus- 40 Rector Street, New York 6, N. Y. 


trial centers from coast to coast. Offices in Industrial Centers from Coast to Coast 
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